M-API User’s Guide, Version 2.1 SDST-064A

6. EXAMPLE PROGRAMS

Included with the M-API software are some example programs. These programs serve
two purposes:

1. They offer specific examples of how to use the M-API routines.

2. They give the user an opportunity to verify, after installation, that the M-API routines
were built correctly and are functioning as expected.

The example programs can be built by typing: "make test" while in the examples
directory. The example programs can be executed, and if necessary built, with the
output piped to the file “example.output” by typing: “make run”. Individual routines can
be built by typing "make name". The user will have to edit the makefile to work as
expected for their version on UNIX.

NOTE: Name must be replaced with the example program name (e. g., examplel).

The following example programs create, write, and read MODIS HDF arrays and
tables.

6.1 Example 1: Creating a Floating Point Array in FORTRAN

This FORTRAN program demonstrates how to create a 32-bit floating point array. The
HDF file “ arrex1.hdf” is created using OPMFIL. A MODIS group, “Yale_class”, is
created using CRMGRP. The last dimension of the array is given the name
"Wade_dimension”.  An initialized array containing 1’s is created with CRMAR and
then written to the HDF file with PMAR under the previously created MODIS group.
Once the file has been written it is closed with a call to CPMFIL. CPMFIL is used since
it is a new HDF file.

List of routines called:

Name Description
OPMFI L Opens a MODIS file (file access r, w, a).
CRMGRP Creates a Vgroup.
CRVAR Creates an array.
PVDNAM Adds a dimension name to the last dimension of the array.
PMAR Writes the array to a file.
CPMFI L Completes and closes a MODIS file.
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6.1.1 Source Code Listing for Example 1

PROGRAM exanpl el
| MPLI CI' T NONE
| NCLUDE ' mapi . i nc'

C This exanpl e program denonstrates how to open a new MODI S HDF fil e,
C create a data array in a Vgroup, wite data to the array, put a

C dinmension nane to the |last dinension of it, and close the MODI S HDF
Cfile.

C

C DATA ARRAY
REAL DATF(32, 64)

C MODI'S FILE PO NTER ARRAY
| NTEGER MODFI L( MODFI LLEN)

C DI MENSI ON ARRAY
| NTEGER DI MS( 2)

C Start indices (0-based) for witing array
| NTEGER STA(O0: 1)

C rank and error code
| NTEGER RANK, |ER

C dinmension to be nanmed (0-based)
| NTEGER DI M

C dinension nane to be witten
CHARACTER* ( 100) DNM

C Array and group names
CHARACTER*20 FI LNM ARRNM GRPNM CLASSNAME

C Data type
CHARACTER* ( DATATYPELENVAX) DTYPE

C MDHANDLES array of ECS metadata groups in MCF
CHARACTER* ( PGSd_MET_GROUP_NAME_L - 1)
+ VDHANDL ES( PGSd_MET_NUM_OF_GRCUPS)

C nanes of local attributes to store ECS netadata in
CHARACTER* (MAX_ECS NAME L - 1)
+ HDFATTNVS( PGSd_VET_NUM_OF _GROUPS)

C Nunber of handl es
| NTEGER NUVHANDLES

C Initialize val ues

DATA DATF /2048*1/
DATA STA /2*0/
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DATA DI M5 /32, 64/

DATA RANK / 2/

DATA ARRNM /' DATAFLOAT' /

DATA GRPNM /' Q _group'/

DATA CLASSNAME /' Yal e_cl ass'/
DATA FILNM /" arrex1. hdf'/
DATA NUMHANDLES / 0/

DATA DI M/ 0/

DATA DNM /' Wade_di nensi on' /
DTYPE = R32

print*,'*** Exanplel ***'

C pen file
| ER = OPMFIL(FILNM CREATE_FILE, MODFI L)

| F(1 ER EQ MAPI OK) THEN
PRI NT *,' Openning of Modis file is successful!"’
END | F

C Create a Vgroup
| ER = CRMGRP( MODFI L, GRPNM CLASSNAME)

| F(1 ER EQ MAPI OK) THEN
PRI NT *,"' Creating Vgroup is successful!’
END | F

C Create array
| ER = CRVAR( MODFI L, ARRNM GRPNM DTYPE, RANK, DI M5)

| F(1 ER EQ MAPI OK) THEN
PRINT *,'Creating an array is successful!’
END | F

C Put dinension nane to the last dinmension of the array
| ER = PNVDNAM MODFI L, ARRNM GRPNM DI M DNM)

| F(1 ER EQ MAPI OK) THEN
PRI NT *,' Putting a dinmension nane is successful!"’
END | F

C Wite to the array (note that the entire array is being witten, so
C data dinmensions are equal to array di nmensions)
| F(1 ER . EQ MAPI OK) THEN
PRINT *,"Witing array to MODIS HDF file!"
| ER = PMAR( MODFI L, ARRNM GRPNM STA, DI MS, DATF)
END | F
C PRINT *,"Wote array to MODIS HDF file!’

C New MODIS file so use CPMFIL to close the file
| ER = CPMFI L( MODFI L, NMDHANDLES, HDFATTNMS, NUVHANDLES)

| F(1 ER . EQ MAPI OK) THEN
PRINT *,"MODIS file was successfully cl osed!’
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END | F

PRI NT *,' exanpl el done'
PRI NT *, ' '

STOP

END

C End of exanple
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6.2 Example 2: Creating a Floating Point Array in C

This C program is similar to the previous FORTRAN program. This program
demonstrates how to create a 32-bit floating point array. When the program executes,
a HDF file “arrex2.hdf” is opened. A MODIS group, “Qi_group” is created. The last
dimension of the array is named "Wade_dimension”. A 64 by 32 element array is
created and then initialized to floating point values ranging from 0 to 2048. The array
is then written to the HDF file under the previously created MODIS group. Once the

file has been written the file is completed since it is a new HDF file.

List of routines called:

Name Description

openMODI Sfil e Opens a MODIS file (file access r, w, a).

cr eat eMODI Sgroup Creates a Vgroup.

creat eMOD Sarr ay Creates an array.

put MODI Sdi mmane Adds a dimension name to the last dimension of the array.

put MODI Sar r ay Writes the array to a file.

conpl eteMOD Sfile | Completes and closes a MODIS file.

6.2.1 Source Code Listing for Example 2

#i ncl ude <stdlib. h>
#i ncl ude <stdi o. h>
#i ncl ude "mapi . h"

/* Thi s exanpl e program denonstrates how to open a new MODIS HDF file,
Create a data array in a Vgroup, wite data to the array, put a
di nension name to the first dinension of it, and close the MOD S HDF

file. */
mai n()
{
MODFI LE  *nodfil e; /* Modis file pointer */
float 32 data[ 64][32]; /* Data Array */
| ong cksum = O; /* array check sum */
long dins[2] = {64, 32}; /* Array di mensions */
long sta[2] = {0,0}; /* Array start indices (0-based) */
| ong rank = 2; /* Array rank */
char dtype[] = R32; /* Array type */
char arrnn{] = "DFLQAT"; /* Array name */
char grpnn{] = "Q _group"; /* Group nanme */
char fnane[] = "arrex2. hdf"; /* Mdis file name */
char faccess[] = "w'; /* Modis file access */
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i nt mapier; /* Error code */
int i,j; /* counters */

| ong di nensi on 0;

char di mane[] "Wade_di nensi on";

PGSt _MET al | _handl es ndHandl es;
ECSattr_nanes _for_all _handl es HDFattrnns;
| ong NunHandl es = O;

printf(" *** Exanple2 ***\n");
/* open the file */

nodfi | e= openMODI Sfil e(fname, faccess);
i f (nodfil e==NULL)

{
printf ("Error openning %, exiting \n",fnane);
exit(-1);

}

el se

printf(" File: % opened, access node %\n", f nanme, faccess);

mapi er = creat eMODI Sgroup(nodfile, grpnm NULL);
if (mapier == MFAIL)

{
printf ("Error creating group, exiting\n");
exit(-1);

}

el se

printf(" Goup created, Nanme: %,\n", grpnm;

mapi er = creat eMODI Sarray(nodfile,arrnmgrpnm dtype, rank, di nms);
if (mapier == MFAIL)

{
printf ("Error creating array, exiting\n");
exit(-1);

}

el se

printf(" Array created, Nane: %,\n",arrnm;

/* Put di mesion nanme to the array */
mapi er = put MODI Sdi mane(nmodfil e, arrnm gr pnm di nensi on, di mane) ;
if ( mapier == MFAIL )
{
printf("Error witing dinension nane, exiting\n");
exit(-1);
}
el se
printf("put MODI Sdi rmnanme i s successful\n");

/* Wite to the array (note that the entire array is being
witten, so data dinensions are equal to array dinmensions */

for (i=0; i< dims[0]; i++)
for (j=0; j< dims[1]; j++)
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{
data[i][j]= (float32)((i+j) + 1000.0);
cksum = cksum + data[i][j];

}

mapi er = put MODI Sarray(nodfile,arrnmgrpnm sta, di ns, data);
if (mapier == MAIL)
{
printf ("Error witing array, exiting\n");
exit(-1);
}
el se
{
printf(" Array check sum %l \n", cksum;
printf(" Put the array in the file...\n");

}

/* Cose the MODIS-HDF file */
mapi er = conpl eteMODI Sfil e(&mdfile, ndHandl es, HDFattrnnms, NunHandl es);
if (mapier == MFAIL){

printf ("Error closing file, exiting\n");

exit(-1);
}el se{
printf(" File closed successfully\n");
}
printf("\n");
exit(0);

}
/* End of exanple */
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6.3 Example 2a: Open an HDF File to Read and Print an Array

This C program reads the array that example2 wrote to disk. The MODIS file is
opened. The array is retrieved and printed. The file is then closed. When reading an
array it is necessary to pass specific information about the array (i.e., rank,
dimensions, and datatype) to the routine. If this information is not known, then
getMODISardims can be used to retrieve the required array information.

List of routines called:

Name Description

openMXDI Sfile Opens a MODIS file (file access: r, w, a).

get MODI Sar r ay Retrieves an array or subarray.
cl oseMXDI Sfil e | Closes a MODIS file.

6.3.1 Source Code Listing for Example 2a

#i ncl ude <stdlib. h>
#i ncl ude <stdi o. h>
#i ncl ude "mapi . h"

/*

**  This exanpl e program denonstrates how to open a MODI S HDF file,
** read a given data array fromthe file, and close the file.

*/

mai n()

{
MODFI LE  *nodfil e; /* Modis file pointer */
float data[64][32]; /* Data Array */
long dins[2] = {64, 32}, /* Array di mensions */
long sta[2] = {0,0}; /* Array start indices (0-based) */
long rank = 2; /* Array rank */
char dtype[] = "fl oat32"; /* Array type */
char arrnn{] = "DFLOAT"; /* Array name */
char grpnni] = "Q _group"; /* Group nanme */
long ier; /* Error code */
int i,j; /* counters */

int cksum = 0;
printf(" *** Exanple2a ***\n");

/* Open the MODIS-HDF file */
nodfi | e= openMODI Sfile("arrex2. hdf","r");
if (modfile==NULL) exit(1);
el se
printf("openMODI Sfile is successful\n");
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ier = get MODI Sarray(nodfile,arrnmgrpnmsta, di ns, data);
printf("ier(getMXDI Sarray) = %\n",ier);
if (ier == -1) exit(1);

for (1=0; i<64; i++)
for (j=0; j<32; j++)
cksum += datal[i][j];
printf("cksum = %\ n", cksun);

/* Cose the MODIS-HDF file */

ier = closeMOD Sfil e(&rodfile);
printf("ier(closeMODI Sfile) = %\n",ier);
if (ier == -1) exit(1);

printf("\n");
exit(0);

}
/* End of exanple */
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6.4 Example 3. Create an Integer Array in FORTRAN

This FORTRAN program demonstrates how to create a 32-bit integer array. The HDF
file “arrex3.hdf” is created using OPMFIL. A MODIS group, “Yale_class”, is created
using CRMGRP. The last dimension of the array is given the name
‘“RECORD_NUMBER?”. An initialized array containing 1's is created with CRMAR
and then written to the HDF file with PMAR under the previously created MODIS
group. Once the array has been written the file is closed with a call to CPMFIL.
CPMFIL is used since it is a new HDF file.

List of routines called:

Name Description
OPMFI L Opens a MODIS file (file accessr, w, a).
CRMGERP Creates a Vgroup.
CRVAR Creates an array.
PVMDM N Writes an array dimension name to a file.
PVAR Writes the array to a file.

CPIVFI L Completes and closes a MODIS file.

6.4.1 Source Code Listing for Example 3

C EXAMPLE 3: Create a 32-bit integer array in a Vgroup and wite data
Ctoit, also put an attribute to the last dinension of this array

PROGRAM exanpl e3
| MPLICI T none
| NCLUDE ' mapi . i nc'

C DATA ARRAY
| NTEGER | DATA( 15, 20)
C Counter
| NTEGER |
C MXDI'S FILE PO NTER ARRAY
| NTEGER MODFI L( MODFI LLEN)
C DI MENSI ON ARRAY
| NTEGER DI M5( 3)
C Start indices (0-based) for witing array
| NTEGER STA(3)
C rank and error code
| NTEGER RANK, |ER
C Nunber of handl es
| NTEGER NUMHANDLES
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C Array and group names
CHARACTER*20 ARRNM GRPNM FI LNM CLASSNAME
C Dinension nane
CHARACTER* 20 DI M\M
C Data type
CHARACTER* ( DATATYPELENMAX) DTYPE, ATYPE
C Array Data type, array attribute
CHARACTER*20 ATTR
C Attribute val ue
CHARACTER* 100 ATTRV
C nmdHandl es array of ECS netadata groups in MCF
CHARACTER* ( PGSd_MET_GROUP_NAME_L - 1)
+ ndHandl es( PGSd_MET_NUM_OF_GROUPS)
C nanes of local attributes to store ECS netadata in
CHARACTER* ( MAX_ECS NAME L - 1)
+ hdf at t nns ( PGSd_MET_NUM_OF_GROUPS)

DATA | DATA/ 300* 1/

DATA DI M5/ 15, 20, 100/

DATA STA/ 3*0/

DATA RANK/ 3/

DATA ARRNM /' DATASHORT' /

DATA GRPNM /' Q _group'/

DATA CLASSNAME /' Yal e_cl ass'/
DATA FILNM /" arrex3. hdf '/
DATA DI M\M /' RECORD NUMBER' /
DATA ATTR / MLONG_NAME/

DATA ATTRV /' This is the attribute val ue'/
DATA ATYPE /' CHARACTER*(*)"'/
DATA NUMHANDLES / 0/

DATA DTYPE /1 32/

print*,"*** Exanpl e3 ***"
C pen file
| ER = OPMFIL(FILNM CREATE_FILE, MODFI L)

| F(1 ER EQ MAPI OK) THEN
PRI NT *,' Openning of Modis file is successful!"’
END | F

C Create a Vgroup
| ER = CRMGRP( MODFI L, GRPNM CLASSNAME)
| F(1 ER EQ MAPI OK) THEN
PRI NT *,' Creating Vgroup is successful!’
END | F

C Create the array
| ER = CRVAR( MODFI L, ARRNM GRPNM DTYPE, RANK, DI MS)
PRINT *, ' ERCCRMAR) = ', I ER

C Put an attribute to the | ast di nension

| ER = PNVDM N( MODFI L, ARRNM GRPNM 0, ATTR, ATYPE, 43, ATTRV)
PRINT * *1ER(PMDMN) = "',I1ER
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IF (1ER . EQ MAPI OK) THEN
PRINT *,"Witing array to MODIS HDF file!"

C Re-define the last dinension for witing the array
DIM5(3) =1
C Loop on the last dinension to wite the array.
DO | =1, 100
C and wite to the array
STA(3) =1 - 1
| ER = PMAR( MODFI L, ARRNM GRPNM STA, DI M5, | DATA)
END DO
ENDI F
C Close HDF file
| ER = CPMFI L(MODFI L, NMDHANDLES, HDFATTNWVS, NUVHANDLES)
c | ER = CLMFI L( MODFI L)

| F(1 ER . EQ MAPI OK) THEN
PRINT *,"MODIS file was successfully cl osed!'
END | F

PRI NT *, ' '
C End of exanple

STOP
END
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6.5 Example 4. Create an Integer Array in C

This C program is similar to the previous FORTRAN program. This program
demonstrates how to create a 16-bit integer point array. When the program executes,
a HDF file “arrex4.hdf” is created. A MODIS group, “Qi_group”, is also created. An
attribute "attr value” is attached to the last dimension of the array. A 20 by 15 element
array is created with CRMAR and then initialized to the integer value 1. The array is
then written to the HDF file under the previously created MODIS group. Once the
array has been written the file is closed.

List of routines called:

Name Description

openMODI Sfil e Opens a MODIS file (file access r, w, a).

creat eMOD Sgroup | Creates a Vgroup.
creat eMOD Sarray | Initializes a MODIS HDF array.

put MODI Sdi m nf o | Attaches a local attribute /value pair to a specific
dimension of a MODIS array.

put MODI Sar r ay Writes an array or subarray to a MODIS file.
cl oseMXD Sfil e Closes a MODIS file.

6.5.1 Source Code Listing for Example 4

#i ncl ude <stdio. h>
#i ncl ude "mapi . h"

/* Thi s exanpl e program denonstrates opening a new MODI S HDF file,
creating a data array in a Vgroup, witing data to the array, putting
an attribute to the first dinmension of it, and closing the HDF file. */

mai n()
{
MODFI LE *nmodfil e; /* Modis file pointer */
char filenane[] = "arrex4.hdf"; [* HDF file name */
int16 idata[20][15]; /* Data Array */
long dins[3] = {100, 20, 15}; /* Array di mensions */
long sta[3] = {0, 0, 0}; /* Array start indices (0-based) */
long rank = 3; /[* Array rank */
char dtype[] = "int1l6"; /[* Array type */
char arrnni{] = "DATASHORT"; /[* Array nanme */
char attrname[] = "long_nanme"; /* Array attribute */
char attrvalue[] = "attr val ue"; /* Array attribute value */
char attr_dtype[] = "char *"; /* Array attribute data type */
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char grpnn{] = "Q _group"; /* Group nanme */
char classnane[] = "Yal e_cl ass"”;

long ier; /* Error code */
int i,j,k; /* counters */
/* Set all idata's value to 1 */

for (i=0; i<20; i++)
for (j=0; j<15; j+4)
idata[i][j] = (int16)1;
printf(" *** Exanpled4 ***\n");

/* Create the MODIS-HDF file */
nodfil e= openMODI Sfile(filenanme, "wW');
if (nodfile==NULL) exit(1);

/* Create a Vgroup */
i er = createMODl Sgroup(nodfile,grpnmclassnane);
printf("ier(createMDl Sgroup) = %\n",ier);

/* Create array */

ier = createMODl Sarray(nodfile,arrnmgrpnm dtype, rank, di nms);
printf("ier(createMXl Sarray) = %l\n",ier);

if (ier == -1) exit(1);

/* Put attribute info to the first dinension */
i er = put MODI Sdi m nfo(nodfile,arrnmgrpnm O, attrnane, attr_dtype,
strlen(attrval ue), attrval ue);
printf("ier(putMXDI Sdimnfo) = %\n",ier);
if (ier == -1)
exit(1);

/* Re-define the last dinension for witing the array */
di ms[ 0] = 1;

/* Loop on the last dinmension to wite the array. */
for (i1=0; i<=99; i++)

{
sta[0] =i;
/* Set the start index for the |last dinension and wite to
the array */
ier = put MODI Sarray(nodfile,arrnmgrpnmsta,dins,idata);
if (ier == -1) exit(1);
}

/* Close the MODIS-HDF file */
ier = closeMOD Sfil e(&rodfile);
printf("ier(closeMODI Sfile) = %\n",ier);

printf("\n");
exit(0);
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6.6 Example 5: Read an Integer Array

SDST-064A

This FORTRAN program demonstrates how to read a 32-bit integer array. The HDF file
“arrex3.hdf” (created by example3) is opened for reading using OPMFIL. The array
was stored under the MODIS group QI _group, so this must be specified when
retrieving the array. The array is read in by looping on the second dimension of the
array using GMAR. Once the array has been read into memory, the file is closed with
a call to CLMFIL. It should also be noted that even though a C program was used to

write this array to disk, a FORTRAN program can be used to retrieve it.

List of routines called:

Name Description
OPMFI L Opens a MODIS file (file access r, w, a).
GVAR Retrieves an array from an HDF file.
CLIFI L Closes preexisting MODIS file.

6.6.1 Source Code Listing for Example 5

pr ogr am exanpl e5

o0

| NCLUDE ' mapi . i nc'
c DATA ARRAY
| NTEGER JDATA( 15, 100)
C Array Checksum
| NTEGER cksum
¢ MODI'S FILE PO NTER ARRAY
| NTEGER MODFI L( MODFI LLEN)
C DI MENSI ON ARRAY
| NTEGER DI M5( 3)

EXAMPLE 5: Read the array fromthe previous exanple by
| oopi ng on the second array index, using FORTRAN.

C Start indices (0-based) for reading array

| NTEGER STA( 3)
C Error code
| NTEGER | ER
C Array and group nanes
CHARACTER*20 ARRNM GRPNM FI LNM
DATA DI M5/ 15, 20, 100/
DATA STA/ 3*0/, cksum 0/
DATA ARRNM ' DATASHORT' /
DATA GRPNM ' Q _group'/
DATA FI LNM " arrex3. hdf"'/

print*,'*** Exanple5 ***'
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C pen file
|ER = OPMFIL(FILNM 'r', MODFIL)
IF (1ER . EQ MAPI OK) THEN
C Re-define the second di nension for reading the array
DIM5(2) =1
i=1
C Loop on the second dinmension to read the array.
DO while (i .le. 20 .and. ier .eq. MAPI OK)
C Set the start index for the second di nensi on and read
C the array

STA(2) =1 - 1
| ER = GVAR( MODFI L, ARRNM GRPNM STA, DI M5, JDATA)
i =i+l
END DO
IF (1ER . EQ MAPI OK) THEN
do 1 =1, 15
do n¥1, 100
cksum = cksum + jdata(l,m
end do
end do
print*,"Array retrieved: ',arrnm
print*,' Checksum ', cksum
el se
print*,' GVAR. failed @I=",i
ENDI F
ENDI F

C Close file
| ER = CLMFI L( MODFI L)
IF (ier .ne. M-AIL)THEN
print*,'File closed.'
ELSE
print*,"Error closing file.'
ENDI F
print *, ' '
C End of exanple
STOP
END
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Table 6-1 structure is created with the name “Bolide Heights”.

SDST-064A

The data group

argument is set to NULL so the data structure is not placed in any MODIS group.

Table 6-1. Sample Data Table

Bolide Heights

Record Latitude Longitude Altitude
Number (degrees) (degrees) (m)
Number Type float32 float32 int32
0 40.2 -77.8 23500
1 -22.8 132.5 37000
2 63.2 93.6 2200

The following example routines create, read, and write MODIS HDF tables.

6.7 Example 6: Create a MODIS HDF Table

This FORTRAN program demonstrates how to create a MODIS HDF table. The table
consists of three columns and three rows (see Table 6-1 Sample Data Table). Two
columns are real data and one column is integer data. As in the previous examples an
HDF file (“tblex6.hdf”) is openned for writing using OPMFIL. An HDF table is created
using CRMTBL. The table is then written to the HDF file using PMTBL. Once the file
has been written the file is closed with a call to CLMFIL.

List of routines called:

Name Description
OPMFI L Opens a MODIS file (file access r, w, a).
CRMERP Creates a Vgroup.
CRMIBL Creates a table for accessing.
PMIBL Writes a table to an HDF file.
CPIVFI L Completes a new MODIS file.
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6.7.1 Source Code Listing for Example 6

C This programwill create a nodis HDF table called "Bolide Heights"
C in a Vgroup by using CMIBL, then wite 3 records to the table by
C usi ng PMIBL.
C:::::::::::::::::::::::::::::::::::::::::::::::::::::::

pr ogr am exanpl e6
| MPLI CI' T NONE
| NCLUDE ' mapi . i nc'

C DATA BUFFER

byt e datal(12)
C MDD S file pointer array
i nt eger nfil e( MODFI LLEN)
C Nunber of records to access and |l ocation of first record to access
i nt eger recno, start
C Error code
i nt eger i er
CFile, table nane, table class, and group nanes
charact er*80 filen, tbname, group, cl assnane
C Tabl e field nanes
character*80 field

C Data type, using MAPI paraneter to size string
char act er * ( 3* DATATYPELENVAX) dt ype
C Data arrays and type-matched buffers

real lat(3), lon(3), f1, f2
i nt eger hei ght (3), i3
i nt eger i

C mdhandl es array of ECS nmetadata groups in MCF
character*(PGSd_MET_GROUP_NAME L - 1)
+ ndhandl es( PGSd_MET_NUM OF _GRCUPS)

C nanes of local attributes to store ECS netadata in
character*(MAX_ECS NAME L - 1)
+ hdf at t nns ( PGSd_MET_NUM_OF _GROUPS)

C Nunber of handl es
i nt eger nunhandl es

dat a filen /'tblex6.hdf'/

dat a tbnanme /' Bolide Heights'/

dat a group /' Q _group'/

dat a classnane /' Fake Data cl ass'/
dat a lat /40.50, -22.81, 08.10/
dat a lon /-80.22, -43.25, 98.32/
dat a hei ght /400, 0, 0/

dat a numhandl| es/ 0/

data field /'Latitude(degrees), Longitude(degrees),Altitude(m"/

C Map data buffer to data type-matched buffers
EQUI VALENCE (datal(1), f1)
EQUI VALENCE (datal(5), f2)
EQUI VALENCE (datal(9),i3)
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C

Set data type
dtype = R32 //',"// R32 //"," /] 132

PRI NT*, ' *** Exanpl e6 ***'

Open file, using MAPI paraneter to define file access
ier = OPMFIL(filen, CREATE_FILE, nfile)

| F(1 ER EQ MAPI OK) THEN
PRI NT *,' Openned a Modis HDF file!'
END | F

Create a Vgroup
ier = CRMGRP(nfile,group, cl assnane)

| F(1 ER EQ MAPI OK) THEN
PRI NT *,' Created a Vgroup!'
END | F

if(ier.eq. VAPICK) then
create an HDF table
ier = CRMIBL(nfil e, tbnane, cl assnane, group, field, dtype)
| F(1 ER . EQ MAPI OK) THEN
PRI NT *,' Successfully created a HDF table!'’
END | F

Put the data into the nodis HDF table. Wite 1 record
at atine, always append it at the end of the table(-1).

recno = 1

start = -1

doli = 1, 3
fl=1lat(i)
f2 = lon(i)
i 3 = height(i)

if(ier.eq. VAPICK) then
ier = PMIBL(nfile,tbnane, group, start, recno, dat al)
end if
conti nue
| F(1 ER . EQ MAPI OK) THEN
PRI NT *,' Successfully wote the table to MODIS HDF file!"’
END | F

conplete the hdf file
ier = CPMFIL(nfile, ndhandles, hdfattnnms, nunmhandl es)
| F(1 ER . EQ MAPI OK) THEN
PRINT *,"MODIS HDF file was cl osed!"
END | F

end if
print *, "' '
st op

end
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6.8 Example 7: Read HDF Tables in FORTRAN

This FORTRAN program demonstrates how to read an HDF table. The HDF file,
“tblex6.hdf”, (created by Example6) is openned for reading using OPMFIL. First, the
information about the table is retrieved using GMFLDS. The actual table data is then
retrieved using GMTBL. Once the table has been read into memory, the file is closed

with a call to CLMFIL.

List of routines called:

OO0

C

C

cl ass

Name Description
OPMFI L Opens a MODIS file (file access: r, w, a).
GWLDS Retrieves info on an HDF table.
GVIrBL Reads an HDF table into memory.
CLMFI L Closes preexisitng MODIS file.

.8.1 Source Code Listing for Example 7

The test programw |l first open the nodis HDF table "Bolide Heights"
created by exanple6.f, then call GWLDS and GMIBL to get the
table's structural information and then the contents.

pr ogr am exanpl e7
| MPLI CI' T NONE
| NCLUDE ' mapi . i nc'

MODI S file pointer array

i nt eger nfil e( MODFI LLEN)

Tabl e nanme, data group name, Table's field nanes, field data types, and
char act er*380 t bname, group, fldnm dtype, classnane

maxi mum | ength of character strings returned by GVFLDS

i nt eger strln

Nunber of records in table, of fields (colums), of first record to read

i nt eger recno, fldno, start

Return code, type-matched buffer, size of read-in buffer

i nt eger ret, height, bsize

Type- mat ched buffers

real *4 lat, lon

Read-in data buffer

byte dat a( 12)
DATA tbnanme /' Bolide Heights'/
DATA group /'Q _group'/

Map data buffer to data type-matched buffers

EQUI VALENCE (data(1l), lat)
EQUI VALENCE (data(5), |on)
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EQUI VALENCE (data(9), height)
print*,'*** Exanpl e7 ***'

C first open the HDF file.
ret = OPMFIL("tblex6.hdf", "r", nfile)
if (ret.eq. MAPI OK) then

C get the nunber of records and fields in the table,

SDST-064A

the table's class

C nane, and the nanes of the fields and their respective data types.
ret = GWLDS(nfile, tbnanme, group, strln, recno,
* fldno, fldnm dtype, classnane)
if (ret.eq. MAPI OK) then
wite(*,*) 'Record Nunbers: ', recno
wite(*,*) '"Field Nunmbers: ', fldno
wite(*,*) 'Field Nanes: ', fldnm
wite(*,*) 'Data Types: ', dtype
wite(*,*) 'Cassnane: ', classnane
end if
Cprint the table contents, one record at a tine
wite(*,*) 'Records:’
do start = 0, recno-1
if (ret.eq. MAPI OK) then
bsize = 12

ret =
if (ret.eq. MAPI OK)

wite(*,*) lat, lon, height
el se
print*,"'Error getting table row '
end if
end do
C close the HDF file.
ret = CLMFIL(nfile)

i f(ret.ne. MAPI OK)t hen
print*,"Error closing file.'
el se
print*,'File closed.'
endi f
endi f
print *,
STOP
END
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6.9 Example 8: Read HDF Tables in C

This program performs the same operation as the FORTRAN program except that it is
written in C. The HDF file created by Example 7 is opened for reading. A vgroup and

table name are specified. The table information for “Bolide Heights”

iSs retrieved.

MODISsizeof is used to determine how much memory is needed to hold the table data.
The data is retrieved and the file is closed. After the data has been retrieved, it is

printed to the screen.

List of routines called:

Name

Description

openMODI Sfil e

Opens a MODIS file (file access r, w, a).

get MODI Sfi el ds

Retrieves HDF table info.

MODI Ssi zeof

Determines size in bytes of an array type.

get MODI St abl e

Retrieves the HDF table data.

cl oseMOD Sfil e

Closes a preexisiting MODIS file.

6.9.1 Source Code Listing for Example 8

/* This exanpl e program denonstrates howto get a table's infor-
mati on by calling getMOD Sfields and how to get record(s) in
a table by using get MODI Stable. */

mai n()

{
MODFI LE  *nodfi | e; /* pointer to MODFILE structure */
char filename[100] = "tbl ex6. hdf"; /* HDF file name */
char tabl enane[ 256] = "Bolide Heights"; /* table nane */

char grpnn{256] = "Q _group";

long int stringlen = 256;

[ ong int recno;

long int fieldno;
char fiel dnanes[ 256];
char dat at ypes[ 256] ;
char cl assnane[ 256] ;
| ong int buf_size;
long ier, i;

unsi gned char *dat a;

/* group name */

/* string length for either fieldnames or

dat at ypes */
/* nunber of records in a table */
/* nunber of fields in a table */
/* field nanes in a table */
/* data types in a table */
/* classnane of the table */
/* buffer size */

/* Data buffer */

printf(" *** Exanple8 ***\n");
/* Open the MODI S-HDF file */
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nodfile = openMODI Sfil e(fil enane, "r");
i f (nodfil e==NULL)

{
printf ("File not found\n");
exit(-1);

}

el se

printf("File: % opened.\n",filenane);

/* Get the table's information */

ier = get MODI Sfiel ds(nodfil e, tabl enane, grpnm &stringl en, & ecno, &f i el dno,
fi el dnanes, dat at ypes, cl assnane) ;

printf("ier(getMXDI Sfields) = %\ n",ier)

printf("recno = %\ n", recno);

printf("fieldno = %\ n",fieldno);

printf("fieldnanes = %\ n", fiel dnanes);

printf("datatypes = %\n", dat atypes)

printf("classnane = %\n", cl assnane) ;

/* Allocate nenory for data */

buf size = recno * MODI Ssi zeof (dat at ypes)

data = (unsigned char *)mall oc(buf_size);

/* Get all the records in the table */

ier = get MODI St abl e(nodfi |l e, t abl enane, gr pnm
fiel dnanes, 0, recno, &uf _si ze, data) ;

printf("ier(getMXDI Stable) = %\ n",ier)

/* print out the retrived records */
printf("data =\n");
for (i=0; i<recno; i++)
printf("% 9% %l\n",*((float *)(data + i * 12)),
*((float *)(data + i * 12 + 4)),
*((int32 *)(data +i * 12 + 8)) );

/* Close the MODI S-HDF file */

if ( closeMXDI Sfile(&modfile) == MFAIL )
{
printf ("Error closing file\n");
exit(1);
}
el se

printf ("File closed\n");

printf("\n");
exit(0);
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6.10 Example 9. Read Data from ECS Metadata Files

This C program demonstrates how to read data from an ECS metadata file. (Note:
there exists metadata incompatablities between PGS Toolkit version 5.0 and 5.1. The
input file “metex9.hdf” supplied with the example programs was created using PGS
Tool Kit version 5.1.) AN HDF file “metex9.hdf” is opened for reading using
openMODISfile. The ECS metadata is retrieved from the HDF file using
getMODISECSinfo. Once the metadata has been retrieved, it is then parsed into
individual strings using sustrMODISECSinfo. The HDF file is closed using
closeMODISfile.

List of routines called:

Name Description
openMDI Sfile Opens a MODIS file (file access r, w, a).
get MODI SECSI nf o Retrieves the ECS metadata.
MODI Ssi zeof Determines size in bytes of an array type.
get MDDl Sfile Retrieves the value associated with an
attribute.

cl oseMXD Sfil e Closes a MODIS file.

6.10.1 Source Code Listing for Example 9

/* End of exanple */
#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude "mapi . h"

/* This exanpl e program denonstrates how to get MODIS ECS neta data by
usi ng get MODI SECSi nfo */

mai n() {
MODFI LE  *nodfil e; /* Modis file pointer */
long int n_el enent s=256; /* Nunber of netadata val ues

to extract fromvalue. */
voi d *val ue;
char access_node[]="r";
int ier; /* Error code */
int i;
long int n_strings=10;
char *substr[10];
int size = 256;

char filename[]="netex9. hdf"; /* Input file */
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/* NOTE: This file included is for use with PGS Toolkit v 5.1
it is a docunented fact that netadata inconpatibilities
exi st between PGS Toolkit 5.0 and 5.1, in this case ol der
files generated w 5.0 nmay not work */

char PVLAttrNane[]="CoreMet adat a. 0"; /* PVL Attribute name input */
char parmName[] = " SHORTNAME"; /* paraneter name */
char data_ type[] = "char *"; /* Data type off

t he paraneter val ue */
printf(" *** Exanple 9 ***\n");
/* Allocate nenory for value. */
val ue = (void *)nall oc(size);

/* Open the MODIS-HDF file */
nodfi |l e= openMODI Sfil e(fil enane, access_node);

i f (nodfil e==NULL)

{
printf("Unable to open file %\n",fil enane);
exit(-1);

}

el se
printf("Qpening the file\n");

/* Get MODIS ECS neta data */
i er = get MODI SECSi nfo(nodfile, PVLAttrNane, parnNanme, data_type,
&n_el enents, val ue);

/* Print output data */
printf("ier(get M SECSinfo) = %d\n",ier);
printf("n_elenments = %d\n",n_el enents);
printf("data type = %\n",data_type);

if ( (ier == MAPICK) && ( n_elenents '=0 ) ){
if ( strcnp(data_type, 132) == 0 )
for (i=0; i < n_elenents; i++)
printf("value = %d ", ((int32 *)value)[i]);
if (strcnp(data_type, R32) == 0)
for (i=0; i < n_elenents; i++)
printf("value = 9% ",((float32 *)value)[i]);
if (strcnp(data_type, R64) == 0)

for (i=0; i < n_elenents; i++)
printf("value = 9% ",((float64 *)value)[i]);
printf("\n");
if (strcnp(data_type, TXT) == 0)

{

i er = substrMODI SECSi nf o(val ue, n_el enents, & _strings, substr);
if (ier==M-AIL)

{

printf("ier(substrMD SECSi nfo) = %\n",ier);

printf("Error printing the substrings\n");

}

el se

{

printf("n_strings = %\n",n_strings);
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printf("string(s) =\n");
for (i=0;i<n_strings;i++)
printf("%\n",substr[i]);
}
}
}

/* Close the MODI S-HDF file */
ier = closeMOD Sfil e(&rodfile);
if (ier == MFAIL)
{
printf("Error closing file\n");
exit(-1);
}
el se
{
printf("File closed.\n");
exit(0);
}

printf("\n");

}
/* End of exanple */
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APPENDIX A: ACRONYMS

ABI
ANSI
ASCII
ATBD
AVHRR
DAAC
DEC
DIF
ECS
EOS
EOSDIS
ESDIS
FTP

GCMD

GSC
GSFC
HDF
IDL
11O

IP

L1
L1B
L2

L3
M-API
MCF
MODIS
NASA
NCSA
ODL

Application Binary Interface

American National Standards Institute

American Standard for Computer Information Interchange
Algorithm Theoretical Basis Document

Advanced Very High Resolution Radiometer
Distributed Active Archive Center

Digital Equipment Corporation

Data Interchange Format

EOSDIS Core System

Earth Observing System

Earth Observing System Data and Information System
Earth Science Data and Information System

File Transfer Protocol

Global Change Master Directory

General Sciences Corporation

Goddard Space Flight Center

Hierarchical Data Format

Interactive Data Language

Input/Output

Internet Protocol

Level 1

Level 1B

Level 2

Level 3

MODIS Applications Programming Interface
Metadata Configuration File

Moderate Resolution Imaging Spectroradiometer
National Aeronautics and Space Administration
National Center for Supercomputing Applications
Object Description Language
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PCF
PGE
PVL
QA
SAIC
SCF
SD
SDP
SDPS
SDS
SDST
SeaWiFS
SGI
SSTG

ST™M

TLCF
TRMM
URLs
\Y

VS
WWW

Process Control Files
Product Generation Executive
Parameter Value Language
Quality Assurance

Science Applications International Corporation

Science Computing Facilities

Scientific Data

Science Data Processing

Science Data Processing Segment
Scientific Data Set

Science Data Support Team
Sea-viewing Wide Field-of-view Sensor
Silicon Graphics, Inc.

Science Software Transfer Group

Science Team Member

Team Leader Computing Facility
Tropical Rainfall Measuring Mission
Uniform Resoure Locators

Vgroup

Vdata Set

World Wide Web
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APPENDIX B: M-API-SUPPLIED CONSTANTS AND MACROS

The following tables show the constants that are found in the mapi.h (C) and mapi.inc

(FORTRAN):

Table B-1. SDS Metadata Constants

Metadata Metadata M-API

Description Name Constant
array structure and dimension label string "] ong_nane" M_ONG_NAME
array structure and dimension units string "units" MUNI TS
array structure and dimension format string "format " MFORMAT
array structure coordinate system string "cor dsys" MCOORD_SYS
array structure Calibration factor "scal e_factor" VSLOPE
array structure Calibration factor error "scal e_factor _err" VMSLOPE_ERROR
array structure uncalibrated offset "add_of fset" MOFFSET
array structure uncalibrated offset error "add_of fset_err" MOFFSET_ERROR
array structure uncalibrated data HDF number type "calibrated nt" MNUM TYPE
standard data valid range (Sdgetrange)[minimum,] "val i d_range" VDATA RANGE
array structure Fill Value " FillVal ue" MFI LL_VALUE
ECS inventory metadata global attribute name " Cor eMet adat a. 0" VECS CORE
ECS archive metadata global attribute name " Product Met adat a. 0" | MECS_ARCHI VE
‘Same as above’ - retained for Backward "Product Met adat a. 0" | MECS_PRODUCT
compatibility -
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Table B-2. ECS Global Inventory Metadata Names

Note: User should refer to a particular file specification for a more precise layout of the

metadata for a product.

Metadata Description

Metadata Name

M-API Constant

HDFat t r Names = MECS_CORE

References to all ancillary input files, (i.e.,
all input files other than MODIS products).

" ANC LLARYI NPUTPQ NTER'

MOORE_ANCI L_PQl NTER

Indicates the results of QA performed
during product generation.

" AUTQVATI OQUALI TYFLAG'

MOCRE._AUTO QUALI TY

Easternmost longitude of the granule
spatial coverage.

" EASTBOUNDI NGOOCRDI NATE!

MOORE_EAST_BOUND

Flag indicating whether points are on an
inner (exclusion) G-ring.

" EXCLUSI ONGR NGFLAG'

MOORE_EXCLUS GR NG FLG

Self-reference to granule. For V1, this field
should be identical to
MODISPRODUCTFILENAME.

MOCRE_GRAN POl NTER

Latitudes of a series of points representing
the perimeter of the granule spatial
coverage (i.e., corners).

" GR NGPA NTLATI TUDE"

MOCRE_GRI NG PO NT_LAT

Longitudes of a series of points
representing the perimeter of the granule
spatial coverage.

" GR NGPA NTLCNG TUDE!

MOORE_GRI NG_PO NT_LON

Sequence numbers corresponding to
perimeter latitudes and longitudes.

MOORE_GRI NG_POl NT_NUM

References to other MODIS product "1 NPUTPQ NTER' MOCRE | NPUT_PQA NTER
granules used as input for this product.
A descriptive name for the data collection. " LONGNAME! MOORE_LONG _NAME

Northernmost latitude of the granule spatial
coverage.

" NCRTHBOUNDI NGOOCRDI NATE!

MOORE_NORTH_BOUND

The granule level flag applying both
generally to the granule and specifically to
the parameters at the granule level. When
applied to a parameter, the flag refers to
the quality of that parameter in the granule.

" CPERATI ONALQUALI TYFLAG'

MOORE_CPER QUAL_FLAG

Number of satellite orbit during which the
granule data were collected.

" CRBI TNUMBER'

MOORE_CRBI T_NUM

Reference to processing history file.

" PROCESSI NGH STCRYPQO NTER'

MOCRE_H STORY_PQ NTER

Value indicating the percent of interpolated
data in the granule

" QAPERCENTI NTERPCLATEDDATA!

MOORE_PERCENT | NTERP

Value indicating the percent of missing
data in the granule.

" QAPERCENTM SSI NGDATA'!

MOCRE_PERCENT_M SSI NG

Value indicating the percent of data in the
granule outside of acceptable limits.

" QAPERCENTQUTCFBOUNDSDATA!

MOORE_PERCENT_OUT

A text explanation of the criteria used to
set each quality flag; including thresholds
or other criteria.

" QUALI TYFLAGEXPLANATI ON'

MOCRE_QUAL_EXPL

The date and time when the temporal
coverage period of this granule began.

" RANGEBEG NNl NGDATETI ME"

MOCRE_RANGE_START
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Metadata Description

Metadata Name

M-API Constant

The date and time when the temporal
coverage period of this granule ended.

" RANGEENDI NCDATETI ME

MOORE_RANGE_END

Indicator of what reprocessing is planned
for the granule.

" REPROCESS| NGPLANNED'

MOORE_TO BE_REDONE

Indicator of the reprocessing status of the
granule.

" REPROCESS| NGACTUAL"

MOCRE_ACTUALLY_REDONE

The granule level flag applying to the
granule and to the parameters at the
granule level. When applied to a parameter,
the flag refers to the quality of that
parameter in the granule.

" SA ENCEQUALI TYFLAG

MOORE_SCl ENCE_QUAL_FLG

The identifier for the data collection.

MOCRE_SHORT_NAMVE

The size of the data granule in megabytes.

" SI ZEMBECSDATAGRANULE'

MOCRE._S| ZE_CF_GRANULE

Southernmost latitude of the granule
spatial coverage.

" SQUTHBOUNDI NGOOCRDI NATE!

MOCRE_SCOUTH_BOUND

Westernmost longitude of the granule
spatial coverage.

" WESTBOUNDI NGOOCRDI NATE!

MOORE_WEST_BOUND

The MODIS filename for this granule.

" MODI SPRCDUCTFI LENAME’

MPRCD_FI LENAME

MODIS mode of operation.

" CPERATI ONMCDE!

MPRCD_CPERATI ONMCDE

This field contains the date and time the
process that created this file was started.

" PROCESSI NGDATETI ME

MPRCD_PROC_DATE_TI ME

The SPSO parameters for all data " SPSCPARAMETERS" MPRCD_SPSO PARAM
contained in this file, as listed in the SPSO

database.

The number of this MODIS granule. " GRANULENUVBER! MPRCD_GRANULE _NUM

HDFat t r Nanes = MECS_PRODUCT

The date this algorithm package version
successfully passed AI&T procedures and
was accepted as an ECS standard
algorithm.

" ALGOR THVPACKAGEACCEPTANCEDATE

”

MPRCD_ALGO PCK_ACPT DATE

This specifies the maturity of the algorithm
package

" ALGCR THWPACKAGEVATUR TYCCDE!

MPROD ALGO PACK_MAT _CCDE

Algorithm package name

" ALGOR THVPACKAGENAME'

MPRCD_ALGO PACK_NANE

The version of the algorithm package.

" ALGCR THWACKACGEVERSI ON

MPRCD ALGO PACK VER

The long name by which the instrument is "1 NSTRUMENTNAME" MPRCD_| NSTR_NAMVE
known.
The short name assigned to the platform " PLATFCRVBHORTNAME" MPRCD_PLATFORM SHORT_

carrying the instrument.

DAAC where product is processed.

" PROCESS| NGCENTER'

MPROD _PROC CENTER ||
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Metadata Description

Metadata Name

M-API Constant

MODO1_L1A "MODO1_L1A MODO1_L1A

Scan nunber "Scan nunber"” MD1SCAN NUMBER
Franme count array "Frame count array" M)1FRAME CCOUNT_ARRAY
Scan Type "Scan Type" M)1SCAN TYPE

SD start tine

"SD start tine"

MD1SD _START TI ME

SRCA start tine

"SRCA start tine"

MD1SRCA START TI ME

BB start tine

"BB start tine"

MD1BB START TI ME

SV start tine

"SV start tine"

MD1SV_START TI ME

EV start tine

"BV start tine"

MD1EV_START TI ME

SRCA cal i brati on node

"SRCA cal i bration node"

MD1SRCA CALI BRATI ON_MODE

Packet scan count

"Packet scan count"

MDLPACKET _SCAN COUNT

OCSDS Application Identifier

"OCSDS Application Identifier”

MD1CCSDS_API D

Packet Quick Look flag

"Packet expedited data flag"

MY1PACKET_CL

Mrror side

"Mrror side"

M)IM RRCR S| DE

Scan qual ity array

"Scan quality array"

MD1SCAN QUALI TY_ARRAY

Earth sector Pixel quality

"Earth sector Pixel quality"

MDLEV_PI X_QUAL

SD sector Pixel quality

"SD sector Pixel quality"

MD1SD Pl X_QUAL

SRCA sector Pixel quality

"SRCA sector Pixel quality”

MDISRCA Pl X_QUAL

BB sector Pixel quality

"BB sector Pixel quality"

MD1BB Pl X _QUAL

SV sector Pixel quality

"SV sector Pixel quality"

MDLSV_Pl X_QUAL

Bands 1 and 2 "EV_250nY M1EV_250M
Bands 3 through 7 " EV_500nt M)1EV_500M
Bands 8 through 19 "EV_1km day" MV1EV_1KM DAY
Bands 20 t hrough 36 "EV_1km ni ght " M1EV_1KM N TE
Bands 1 and 2 "SD 250nt MD)1SD 250M
Bands 3 through 7 "SD 500nt MD1SD 500M
Bands 8 through 19 "SD_1km day" MD1SD 1KM DAY
Bands 20 through 36 "SD _1km ni ght " M)1SD 1KM N TE
Bands 1 and 2 " SRCA 250mY MD1SRCA 250M
Bands 3 through 7 " SRCA _500n MD1SRCA 500M
Bands 8 through 19 "SRCA 1km day" MD1SRCA 1KM DAY
Bands 20 through 36 "SRCA 1km ni ght" MD1SRCA 1KM N TE
Bands 1 and 2 "BB_250nY M)1BB 250M
Bands 3 through 7 " BB_500nt MD1BB_500M
Bands 8 through 19 "BB_1lkm day" MD1BB_1KM DAY
Bands 20 t hrough 36 "BB_1km ni ght " M)1BB_1KM N TE
Bands 1 and 2 " SV_250nt M)1SV_250M
Bands 3 through 7 " SV_500nt MD1SV_500M
Bands 8 through 19 "SV_1km day" MD1SV_1KM DAY
Bands 20 through 36 "SV_1km ni ght " M1SV_1KM N TE

FPA DCR of fset data

"fpa_dcr_offst"

MD1FPA DCR CFFST

FAM Regi stration sanpl e
Del ays

"fam sanp_del ay”

MD1FAM SAMP_DELAY
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Metadata Description

Metadata Name

M-API Constant

Raw mrror encoder data

"raw_mr_enc"

MDIRAW M R ENC

CQurrent/Prior HK Tel em

"raw_hk_t el enf

MDLRAW HK_TELEM

Sci Eng Data

"raw sci _eng"

MIRAW SO _ENG

Par anet er Tabl e

"raw_par ant

MD1RAW PARAM

View Sector Start

"raw vs_start"

MD1RAW VS START

CP Event Log

"raw cp_event"

MDLRAW CP_EVENT

FR Event Log

"raw fr_event"

MDIRAW FR EVENT

Raw s/c ancill data

"raw_sc_ancil "

MYIRAW SC ANC L

Dunp Request Info

"raw_dunp_req"

MDLRAW DUMP_REQ

Dunmp Dat a "raw_dunp_dat a" MD1RAW DUMP_DATA
FPA/ AEM Confi g "fpa_aem confi g" MD1FPA_AEM CONFI G
FPA Wse M)1FPA USE
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Table B-4. L1B/Geolocation Macros

Metadata Description

Metadata Name

M-API Constant

Product type identifier

"MD02_L1B"

M2_PROD | D

Sof t ware \Versi on

"Sof t ware Version"

MD2VERSI ON

Nunber of Scans

"Nunber of Scans"

MD2NUMBER OF SCANS

Nurmber of Day node scans

"Nunber of Day node
scans"

MD2NUMBER CF_DAY_SCANS

Nunber of N ght node scans

"Nunber of N ght node
scans"

MD2NUVBER OF NI GHT_SCANS

Max Total Frames "Max Total Franes" MD2MAX TOTAL _FRAMES
Max Earth Vi ew Franes "Max Earth Frames" MD2MAX_EARTH FRAMES
Max SD Franes "Max SD Franes” MO2MAX_SD_FRAMES

Max SRCA Franes

"Max SRCA Franes"

MD2MAX_SRCA FRAMES

Max BB Franes

"Max BB Frarmes"

MD2MAX_BB FRANES

Max SV Franes

"Max SV Frames"

MD2MAX_SV_FRAVE

Scan types in product

"Scan types in product”

MD2SCAN TYPES

Dead MODI S Detectors

"Dead MCDI' S Det ect ors"

MD2DEAD DETECTCRS

Noi sy MDI' S Detectors

"Noi sy MDI' S Det ectors”

MI2NQ SY_DETECTCRS

Dead Therm stors

"Dead Therm stors"

MD2DEAD THERM STCRS

Noi sy Thermi stors

"Noi sy Therm st ors"

MD2NQO SY_THERM STCRS

250 M Band Nunbers for Reflected Sol ar
Bands

"250 M Band Nunbers for
Refl ected Sol ar Bands"

MD2_250M BAND NUVB

500 M Band Nunbers for Reflected Sol ar
Bands

"500 M Band Nunbers for
Refl ected Sol ar Bands"

MD2_500M BAND NUVB

1000 M Band Nunbers for Reflected Sol ar
Bands

"1000 M Band Nunbers for
Refl ected Sol ar Bands"

MD2_1000M REF_BAND NUVB

I nconpl ete Scans

"l nconpl ete Scans"

M2PARTI AL_SCANS

M ssi ng Packets

"M ssi ng Packet s"

MD2M SSI NG _PACKETS

Packets with bad CRC

"Packets with bad CRC'

MD2BAD PACKETS

D scarded Packets

"D scarded Packets"

M2Dl SCARD PACKETS

Swat h Vgr oup "MDI S L1B Data" MD2SWATHWATH
numscal e factors "num scal e_fact ors" MD2NUM SCALE FACTCORS
40*nscans "40*nscans" MD2_40NSCANS
20*nscans "20*nscans" MD2_20NSCANS
10*nscans "10*nscans" M)2_10NSCANS
nscans "nscans” MD2_NSCANS

40* nRef SBscans MD2_40NSCANS MD2_40NREFSBSCANS
20* nRef SBscans MD2_20NSCANS MD2_20NREFSBSCANS
10* nRef SBscans MD2_10NSCANS MD2_10NREFSBSCANS
Band_250M " Band_250M MD2BAND 250M
Band_500M " Band_500M MD2BAND 500M

Band_1KM Ref SB

"Band_1KM Ref SB"

MD2BAND_1KM REFSB

Band_1KM Eni ssi ve

"Band_1KM Eni ssi ve"

MD2BAND 1KM EM S

4*BB franes

"4*BB frames"

MD2_4BB_FRAMES

2*BB franes

"2*BB frames"

MD2_2BB_FRAMES
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Metadata Description

Metadata Name

M-API Constant

BB franes

"BB_franes"

MD2_BB_FRAMES

4*EV franes

"4*EV_frames"

MD2_4EV_FRAMES

2*EV franes

"2*EV_frames"

MD2_2EV_FRAMES

EV franes "EV_franes" M2_EV_FRAMES
4*3SD franmes "4*3D franes"” MD2_4SD FRAMES
2*SD franes "2*SD frames" M)2_2SD FRAMES
SD frames "SD franes" MD2_SD FRAMES
4* SRCA frames " 4* SRCA frames" MD2_4SRCA FRAMES
2*SRCA frames " 2* SRCA frames" MD2_2SRCA FRAMES
SRCA franes " SRCA frames" MD2_SRCA FRAMES
4*SV franes "4*SV_frames" M)2_4SV_FRAMES
2*SV franes "2*SV frames" M)2_2SV_FRAMES
SV frames "SV_franes" MD2_SV_FRAMES

Instrument Data Stored as Scientific
Data Sets

"Sl ope_and_Cffset™

MD2SLCPE_AND CFFSET

Bl ack Body 250M Refl ected Sol ar Bands
Scal ed | nteger Radi ance

"BB_250_Ref SB_Rad"

MD2BB_250

Bl ack Body 250M Refl ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"BB_250_Ref SB Rad_Uncert

MD2BB_250 UNCERT

Earth Vi ew 250M Refl ect ed Sol ar Bands
Scal ed I nteger Radi ance

"EV_250_Ref SB_Rad"

MD2EARTH_RAD 250

Earth Vi ew 250M Ref | ect ed Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"EV_250_Ref SB Rad_Uncert

MD2EARTH_RAD 250 UNCERT

Sol ar Diffuser 250M Refl ected Sol ar
Bands Scal ed | nteger Radi ance

"SD 250 Ref SB Rad"

M2DI FFUSER 250

Sol ar Diffuser 250M Refl ected Sol ar
Bands Scal ed | nteger Radi ance
Uncertainty

"SD 250 Ref SB_Rad_Uncert

MD2Di FFUSER 250 UNCERT

RCA 250M Ref | ected Sol ar Bands Scal ed
I nt eger Radi ance

" SRCA 250 Ref SB_Rad"

MD2SRCA 250

SRCA 250M Ref | ected Sol ar Bands Scal ed
I nt eger Radi ance Uncertainty

"SRCA 250 Ref SB Rad_Unce
rt"

MD2SRCA 250_UNCERT

Space Vi ew 250M Refl ected Sol ar Bands
Scal ed I nteger Radi ance

"SV_250_Ref SB_Rad"

MD2SPACE_250

Space Vi ew 250M Ref | ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"SV_250_Ref SB Rad_Uncert

MD2SPACE_250_UNCERT

Bl ack Body 500M Refl ected Sol ar Bands
Scal ed I nteger Radi ance

"BB 500 _Ref SB_Rad"

M)2BB_500

Bl ack Body 500M Refl ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"BB 500 Ref SB Rad_Uncert

MD2BB_500_UNCERT

Earth Vi ew 500M Ref | ect ed Sol ar Bands
Scal ed I nteger Radi ance

"EV_500_Ref SB_Rad"

MD2EARTH_RAD 500

Earth Vi ew 500M Ref| ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"EV_500_Ref SB_Rad_Uncert

MD2EARTH_RAD 500 UNCERT

Sol ar Diffuser 500M Refl ected Sol ar
Bands Scal ed | nteger Radi ance

"SD 500_Ref SB_Rad"

MD2DI FFUSER 500
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Metadata Description

Metadata Name

M-API Constant

Sol ar Diffuser 500M Refl ected Sol ar
Bands Scal ed | nteger Radi ance
Uncertainty

"SD 500_Ref SB Rad_Uncert

M2D FFUSER 500_UNCERT

SRCA 500M Ref | ect ed Sol ar Bands Scal ed
I nt eger Radi ance

" SRCA 500_Ref SB_Rad"

MD2SRCA 500

SRCA 500M Ref | ect ed Sol ar Bands Scal ed
I nt eger Radi ance Uncertainty

" SRCA 500_Ref SB_Rad_Unce
rt"

MD2SRCA 500_UNCERT

Space Vi ew 500M Ref| ected Sol ar Bands
Scal ed I nteger Radi ance

"SV_500_Ref SB_Rad"

MD2SPACE 500

Space Vi ew 500M Ref| ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"SV_500_Ref SB_Rad_Uncert

MD2SPACE_500_UNCERT

Bl ack Body 1000M Refl ected Sol ar Bands
Scal ed I nteger Radi ance

"BB_1000_Ref SB_Rad"

MD2BB_1000

Bl ack Body 1000M Refl ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"BB_1000_Ref SB_Rad_Uncer
o

MD2BB_1000_UNCERT

Bl ack Body 1000M Emi ssi ve Bands Scal ed
I nt eger Radi ance

"BB_1000_Em ssi ve"

MD2BB_EM S 1000

Bl ack Body 1000M Em ssi ve Bands Scal ed
I nt eger Radi ance Uncertainty

"BB_1000_Em ssi ve_Uncert

MD2BB_EM S 1000 UNCERT

Earth Vi ew 1000M Ref | ect ed Sol ar Bands
Scal ed I nteger Radi ance

"EV_1000_Ref SB_Rad"

MD2EARTH_RAD 1000

Earth Vi ew 1000M Ref | ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"EV_1000_Ref SB_Rad_Uncer
x

MD2EARTH_RAD 1000_UNCERT

Earth Vi ew 1000M Em ssi ve Bands Scal ed
I nt eger Radi ance

"EV_1000_Eni ssi ve_Rad"

MD2EARTH EM S_RAD 1000

Earth Vi ew 1000M Em ssi ve Bands Scal ed
I nteger Radi ance Uncertainty

"EV_1000 Em ssive Rad_Un
cert”

MD2EARTH EM S_RAD 1000_U
NCERT

Sol ar Diffuser 1000M Refl ected Sol ar
Bands Scal ed | nteger Radi ance

"SD 1000_Ref SB_Rad"

M2D FFUSER 1000

Sol ar Diffuser 1000M Refl ected Sol ar
Bands Scal ed | nteger Radi ance
Uncertainty

"SD 1000_Ref SB_Rad_Uncer
o

M>2DI FFUSER _1000_UNCERT

Sol ar Diffuser
Scal ed | nt eger

1000M Eni ssi ve Bands
Radi ance

"SD 1000 _Em ssi ve_Rad"

MD2Dl FFUSER EM S 1000

Sol ar Diffuser 1000M Em ssi ve Bands
Scal ed I nteger Radi ance Uncertainty

"SD 1000_Em ssive_Rad_Un
cert"

MD2DI FFUSER EM S_1000_UN
CERT

SRCA 1000M Ref | ect ed Sol ar Bands Scal ed
I nt eger Radi ance

" SRCA 1000_Ref SB_Rad"

MD2SRCA 1000

SRCA 1000M Ref | ect ed Sol ar Bands Scal ed
I nteger Radi ance Uncertainty

" SRCA 1000_Ref SB_Rad_Unc
ert"

MD2SRCA_1000_UNCERT

SRCA 1000M Emi ssi ve Bands Scal ed
I nt eger Radi ance

" SRCA 1000_Enmi ssi ve_Rad"

MD2SRCA_EM S 1000

SRCA 1000M Em ssi ve Bands Scal ed
I nteger Radi ance Uncertainty

" SRCA 1000_Eni ssi ve_Rad_
Uncert™

MD2SRCA EM S 1000 _UNCERT

Space Vi ew 1000M Ref | ect ed Sol ar Bands
Scal ed | nteger Radi ance

"SV_1000_Ref SB_Rad"

MD2SPACE 1000

Space Vi ew 1000M Ref | ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"SV_1000_Ref SB_Rad_Uncer
o

MD2SPACE _1000_UNCERT

Space Vi ew 1000M Eni ssi ve Bands Scal ed
I nt eger Radi ance

"SV_1000_Em ssi ve_Rad"

MD2SPACE_EM S_1000
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Metadata Description

Metadata Name

M-API Constant

Space Vi ew 1000M Eni ssi ve Bands Scal ed
I nteger Radi ance Uncertainty

"SV_1000_Em ssive_Rad_Un
cert"

MD2SPACE_EM S_1000_UNCER
T

Earth Vi ew 250M Ref | ect ed Sol ar Bands
Scal ed I nteger Reflectance

"EV_250_Ref SB Ref | "

MD2EARTH REFL_250

Earth Vi ew 250M Ref | ect ed Sol ar Bands
Scal ed Integer Reflectance Uncertainty

"EV_250_Ref SB_Ref| _Uncer
tn

MD2EARTH_REFL_250 UNCERT

Earth Vi ew 500M Ref | ect ed Sol ar Bands
Scal ed I nteger Reflectance

"EV_500_Ref SB Ref | "

MD2EARTH _REFL_500

Earth Vi ew 500M Ref | ect ed Sol ar Bands
Scal ed Integer Reflectance Uncertainty

"EV_500_Ref SB_Ref| _Uncer
£

MD2EARTH_REFL_500_UNCERT

Earth Vi ew 1000M Refl ected Sol ar Bands
Scal ed I nteger Reflectance

"EV_1000_Ref SB_Ref| "

MD2EARTH_REFL_1000

Earth Vi ew 1000M Ref | ect ed Sol ar Bands

"EV_1000_Ref SB_Refl _Unce

MD2EARTH REFL_1000_UNCER

Scal ed Integer Reflectance Uncertainty re” T

Eng. Packet 1 Data "engi neering_pkt_1" MD2ENG PKT_1
Eng. Packet 2 Data "engi neeri ng_pkt 2" MD2ENG PKT 2
Mem Packet 1 Data "menory_pkt_1" M)2MEM PKT 1
Mem Packet 2 Data "menory_pkt _2" MD2MEM PKT_2
FPA DCR of fset Data "dcr_offset" MD2FPA DCR_CFFSET
FAM Regi strati on Sanpl e Del ays "fam sanpl e_del ay" MD2FAM DELAY
Raw M rror Encder Data "mrror_encoder" M)2M RRCR_ENCCDER
Qurrent/Prior HK Tel entry "hk_tel enetry" M2HK TELEM
Sci ence Engineering Data "sci ence_engi neeri ng" MD2SCl _ENG
Par anet er Tabl e " par aret er _t abl e" MD2PARM TABLE
View Sector Start "view vector_start" MD2VI EW START
CP Event Log "cp_event _| og" M2CP_LGG

FR Event Log "fr_event_| og" M2FR_LOG
Raw S/ C Ancill ary Data "spacecraft_ancillary da MD2SC ANCI L

ta"

Dunp Request Infornation "dunp_r equest _i nf o" MD2DUMP_REQUEST
Dunp Data "dunp_dat a" MD2DUMP

I nstrument Tel enetry "instrunent _tel emetry" M2l NSTR_TELEM
Level 1B Swnath Metadata Witten as "Level 1B Swath MD2SWATH _MD
Vdat a Met adat a"

Scan Nunber /* 132 */ "Scan nunber " MD2SW SCAN NO
Total Franes /* 132 */ "Total frames" M2SW TOT_FRAMES
EV Franes /* 132 */ "EV franes” MD2SW EV_FRAMES
SD Franes /* 132 */ "SD franes" MD2SW SD FRAMES
SRCA Frames /* 132 */ " SRCA Franes"” MD2SW SRCA FRAMES
BB Franes /* 132 */ "BB Franes MD2SW BB FRAMES
SV Franes /* 132 */ "SV frames" M2SW SV_FRAMES
Scan Type /* TXT */ "Scan Type” MD2SW SCAN TYPE
Scan Start Tine /* F64 */ "Scan start tine" MD2SW SCAN_START
Mrror Side /* 132 */ "Mrror Side” M2SWM R _SI DE

M ssing Packets /* 132 */

"M ssi ng Packet s"

MD2SW M SS_PKTS

Packets Wth Bad CRC /* 132 */

"Packets Wth Bad CRC'

MD2SW BAD PKTS

January 23, 1997

B-9




M-API User’s Guide, Version 2.1

SDST-064A

Metadata Description

Metadata Name

M-API Constant

D scarded Packets /* 132 */

"D scarded Packets"

MD2SW DI SC_PKTS

Moon in SV Port /* 132 */

"Moon in SV Port"

MD2SW MOCN_CBS

M-QObit Manuever /[* TXT */

"M-QObit Manuever"

MD2SW VANEUVER

No. SV Qutliers /* 132 */

"No. SV Qutliers"

MD2SW NUM SV_QUTLI ERS

No. BB Qutliers /* 132 */

"No. BB Qutliers"

MD2SW NUM BB_QUTLI ERS

No. thermstor outliers /* 132 */

"No. therm stor

MD2SW NUM THERM CUTLI ERS

outliers"
Product type identifier "MZD03_Geol ocat i on M)3_PRCD ID
Mrror axis error bias (gamma) "gama" MO3GAMVA
Nominal mrror rotation rate "mr_rate" MO3M R_RATE
Sanpl e interval for 1 km bands "t _frame" M)3T_FRAME
Mrror side 1 encoder-to-angle "poly_mL" MO3PCLY_ML
conversion coefficients (quadratic)
Mrror side 2 encoder-to-angle "pol y_np" MO3PCLY_M2
conversion coefficients (quadratic)
Spacecraft-to-instrument transformation |"T_inst2sc" MD3T_I NST2SC
matrix
Instrument-to-mrror transformation "T mrr2inst" M3T_M RR2I NST
matrix
I nstrument -t o-t el escope transfornation "T tel 2inst" MO3T_TEL2I NST

matrix

Focal length for detectors (0 is ideal)

"Focal _| engt h"

MO3FQOCAL_LENGTH

Band readout times relative to ideal "T_of fset" MD3T_CFFSET

band

ECR orbit position at scan center tinme |"orb_pos" MO3CRB_PCS

ECR orbit velocity at scan center time "orb_vel" M)3CRB_VEL

ECR-to-instrunent frame transfornation "T_i nst 2ECR' MD3T_I NST2ECR
matrix at scan center time

Spacecraft angul ar velocity in "ang_vel " MD3ANG VEL

i nstrunent frame

Unit Sun vector in ECR frane at scan "sun_ref" MD3SUN_REF

center tine

Nunber of mirror encoder sanples for
this scan

"num i npul se"

MD3NUM | MPULSE

Mrror angles fromencoder data

"i npul se_enc"

M3l MPULSE ENC

Mrror encoder sanple times fromstart
of scan

"i npul se_ti me"

MD3I MPULSE TI ME

Band-t o- band geonetric correction "band_geo" MO3BAND _CGEO
coefficients (based upon algorithmin

ATBD)

Geodeti c | ongitude "1 ongi t ude" MO3LONG TUDE
Geodetic |atitude "l atitude" MD3LATI TUDE
Hei ght above el lipsoid "hei ght " MO3HEI GHT
Sensor zenith "Sensor Zeni t h" MD3SENSCR_ZEN
Sensor azi muth " Sensor Azi mut h" MD3SENSCR_AZ
Range (pi xel to sensor) " Range" MD3RANGE
Sol ar zenith "Sol ar Zeni t h" MD3SOALAR ZEN TH

January 23, 1997

B-10



M-API User’s Guide, Version 2.1 SDST-064A

|| Metadata Description Metadata Name M-API Constant ||
[| sol ar azi mut h " Sol ar Azi mut h" MO3SCLAR AZ MUTH ||
" Ceol ocation flags "gf | ags" MI3GFLAGS "
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Metadata Description Metadata Name Constant

MCD04_ L2 "MD04_L2" M4L2_PRCD | D
MODO5_L2 " MODO5_L2" MD5L2_PRCD | D
MODO6_L2 " MODO6_L2" MD6L2_PRCD | D
MCDO7_L2 " MODO7_L2" M)7L2_PRCD | D
MODO8_L2 " MODO8_L2" M)8L2_PRCD | D
MOD30_L2 " MOD30_L2" MBOL2_PRCD | D
MOD35_L2 "MD35_L2" MB5L2_PRCD | D
MOD38_L2 " MOD38_L2" MB8L2_PRCD | D
1-km Pi xel s_Per_Scan_Li ne "1-km pi xel s" MAPI XELS PER SCAN
1- km Scan_Li nes_Per _Granul e "1- MALI NES_PER_GRANULE

km Scan_Li nes_Per _G anul e"

GMI' Time of observation in nilliseconds VAGMI
Corner latitude of 10x10 pixel array "Lat" MACCRNER_LAT
Corner |ongitude of 10x10 pixel array "Lon" MACCRNER _LON

Scanl i ne nunber through center of 5x5
pi xel array

“Scanl i ne_Nunber"

MASCANLI NE_NO

Frane nunber of center pixel in 5x5 array

MAPI XEL_NO

Satellite zenith angle at mdpoint of 5x5
array

"Sat _Zeni t h_Angl e"

MAZEN TH_SAT

Sol ar zenith angle at mdpoint of 5x5
array

"Sun_Zeni t h_Angl e"

MAZEN TH_SCLAR

I ndex indicating the surface geography "Land_Sea_Fl ag" MACEO FLAG
type as either Water(0) or Land(1)

Surface tenperature at midpoint of 5x5 "Sfc_Tenp" MATEMP_SFC
pi xel array

Surface pressure at mdpoint of 5x5 pixel |"Sfc_Pres" MAPRES SFC
array

Esti mat ed tropopause hei ght " Hei ght _Tr opopause” MATROPCPAUSE
| ong_narre “I ong_nane" MALONG_NAME
sanpl i ng_factor "sanpling_factor" MASAMPLI NG
scal e factor “scal e factor" MASCALE
add_of f set "add_of fset" MACFFSET
units "units" MAUNE T

val i d_range “val i d_r ange" MARANGE

Nunber O Cells Across Swath

"Cell s Across Swat h"

MACELLS ACRCSS

Number O Cells Along Swath

“Cells Along Swath"

MACELLS ALONG

Pi xel s Per Scan Line "Pi xel s Per Scan Line" MAPI XELS
Nunber of Scan Lines “Nunber of Scan Lines" MASCANLI NE
Nunber of Bands "Nunber of Bands" MD4BANDS

(bserved | and refl ectances averaged on
10x10 1-km pi xel array

"Avg_Refl "

MMALAND REFLS

Land aerosol optical thickness (AOT) for
continental nodel

“Qpt _Thi ckness_ML"

MIALAND CPT TH CK

Standard devi ati on of observed | and
ref | ect ances

“Std_Dev_Refl"

MDALAND REFLS DEV
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Metadata Description

Metadata Name

Constant

Land ACT for corrected nodel

“Qpt _Thi ckness_M"

M)ALAND CPT TH CK_OCR

Aerosol path radiance ratio (continental
nodel ) of red to blue channel (band
3/ band 1)

" Aerosol _Path_Rad_Rati o"

MI4ALAND RADI ANCE_RATI O

Rel ative contribution of smoke/sul fate
particles to dust in the conputation of
the aerosol optical depth

"Rel ative_Contribution"

MD4LAND_CONTRI BUTI ON

Nunber of dear Land Pixels in Band 3

“Nunber _of _Pi xel s_B3"

MDALAND PI XELS B3

Nunber of Qear Land Pixels in Band 1

“Nunber _of _Pi xel s_B1"

MDALAND Pl XELS Bl

Identification of retrieval procedure

“Procedure_| D'

MDALAND PRCC | D

Aerosol type in one of four categories: “Aer osol _Type" M)ALAND _AERO TYPE
continental, dust, sulfate, and snoke
Aerosol land error flag “Error_Fl ag" MMALAND ERRCR

Ccean AOT at 0.55 mcron on 10x10 1-km
pi xel array

" pt _Thi ckness"

MD4CCEAN CPT_TH K

Smal | -particle ocean AOT at 0.55 micron
on 10x10 pi xel array

" pt _Thi ckness_Smal | "

MDAOCEAN CPT TH CK_S

Large-particle ocean ACT at 0.55 nicron
on 10x10 pi xel array

" Qpt _Thi ckness_Lar ge"

MD4CCEAN CPT_TH CK_L

Wi ght factor for conbining | arge and
smal | aerosol nodes during retrieval.
Thi s paraneter nininzes the |east-

squares error sumred over spectral bands

"Error_Mn_Factor"

MD4QOCEAN _ERRCR

Sol ution nunber from1 to 36

“Sol uti on_Nunber "

MDAQOCEAN SCLUTI ON

(bserved ocean refl ectances averaged on “Avg_Refl" M)AQCEAN REFLS
10x10 1-km pi xel array

Look- Up Tabl e of Aerosol Mdel Paraneters|"LUT_Data" M)4AERCSCL_LUT
and Val ues Vdat a

smal | nmode aerosol nean radi us “RGSS' MALUT_RGSS

| arge node aerosol mean radi us “ RGSB' MALUT_RGSB
standard devi ati on of small node radius “ Sl QVAS" MALUT_SI GQVAS
standard devi ati on of |arge node radius “ Sl GVAB* M)4LUT_SI GVAB
CON “ONNS' MDALUT_CCNS
smal | nmode extinction coefficient for 5 “EXTS' MMALUT_EXTS
wavel engt hs

| arge node extinction coefficient for 5 “EXTB' MALUT_EXTB
wavel engt hs

noments order 1-4 of snall node particle |"MMENTS M4ALUT_MOMVENTS
radi us

noments order 1-4 of |arge node particle |"MMENTB M4ALUT_MOMVENTB
radi us

smal | rmode backscatter ratio for 5 “ BACKSCTS' MALUT_BACKSCTS
wavel engt hs

| arge node backscatter ratio for 5 “ BACKSCTB" MD4LUT_BACKSCTB
wavel engt hs

smal | node asymmetry factor for 5 “ ASSYMS! MALUT_ASSYMs
wavel engt hs

| arge node asymetry factor for 5 “ ASSYMB" M4ALUT_ASSYMB

wavel engt hs
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Metadata Description

Metadata Name

Constant

smal | rode al bedo for 5 wavel engt hs

" ALBEDCS!

M4LUT_ALBEDOS

| arge node al bedo for 5 wavel engt hs

" ALBEDCB"

MDALUT ALBEDOB

Total colum water vapor anounts over
clear land, and cl oud scenes over |and
and ocean

" Col unn_Wat er _Vapor"

MOSWATER VAPCR

I ndex indicating cloud(0), no cloud(1), “Aoud Qalifier" M5CLOUD QUAL
or cloud/no cloud deternination not

nade(- 1)

Nurmber & _1- km Bands "Nunber O _1-km Bands " MD6BANDS

Nunber of Channel | ndices

"Nunber of Channel | ndices"

MO6CHANNEL _| ND

Nunber of Channel D fferences

"Nunber of Channel
D fferences"

MD6CHANNEL_DI FF

Bri ght ness temperatures for IR channels
27 - 36 at 5x5 1-kmpi xel resol ution

"Bri ght ness_Tenp"

MD6BR GHT _TEMP

Sufficient nunber of cloudy pixels (0) or
too few cloudy pixels (1) to be able to
process 5x5 pixel array

“Processi ng_Fl ag"

MD6PROCESS FLAG

Spectral cloud forcing for IR channels
29, and 31 - 36

" Spec_A oud_For ci ng"

M6CLAUD_FORA NG

val ue to indicate the nethod of cloud
hei ght determ nation

“d oud_H Met hod"

MO6METHCD

Qoud top effective emssivity

"doudtop Eff_Em™"

M)6EM SSIM TY_CT

doud top pressure "d oudt op_Pres" M6PRES_CT
doud top tenperature "d oudt op_Tenp" M6 TEMP_CT
Qoud fraction at 5x5 1-km pi xel “d oud_Fraction” MG6FRACTI ON

resol ution

Separate cloud top pressure estimates
fromfive radiances ratios

"d oudtop_Pres_From Rati os

MD6PRES_CT_RATI O

A oud top pressure fromI|R w ndow

“doudtop_Pres_| R

MD6PRES CT | R

Surface type index

“Sfc_Type"

MD6SFC_TYPE

Radi ance variance for channel s 29, 31,
and 32

“Radi ance_Var"

M6RADI ANCE

Brightness tenperature differences
between | R channel s 29, 31, and 32

“Brightness_Tenp_D ff"

MD6BR GHT_TEMP_Di FF

d oud t her modynam ¢ phase derived from
infrared retrieval algorithm

"d oud_Phase_| R'

M6PHASE | R

Effective particle radius at 1-km
resol ution

"Eff_Particle_Rad"

MD6EFF_RADI US

d oud optical thickness at 1-km pi xel
resol ution

"d oud_Qpt _Thi ckness"

MI6CLOUD_CPT_TH CK

d oud t her modynam c phase derived from
visible/SWinfrared retrieval algorithm

"d oud_Phase VI S

M6PHASE M S

Statistics at 1-km pixel resolution

"Statistics"

MIG6STATI STI CS

Total Colum Qzone at 5x5 1-km pi xel
resol ution

"Tot al _Czone"

M7TOTAL_CQZONE

Total Totals Atnospheric Stability Index |"Total Total s" MOSTOTALS
Lifted I ndex Atmospheric Stability Index |["Lifted_Index" MO8LI FTED | NDEX
K I ndex Atnospheric Stability |ndex "K_I ndex" MD8K_| NDEX
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Metadata Description Metadata Name Constant
Nunber O Channel s MBOCHANNEL S

Brightness tenperatures for IR channels
20, 22-25, and 27-36

"Bri ght ness_Tenp"

MBOBR GHT_TEMP

Quess tenperature profile for 20 verti cal
| evel s

"Quess_Tenp_Profile"

MBOTEMP_PRCF

Quess dewpoi nt tenperature profile for 15
vertical |evels

"Quess_DewP_Profile"

VBODEWP_TEMP_PRCF

Rretrieved tenmperature profile for 20
vertical levels

"Retr_Tenp_Profile"

MBORETR TEMP_PRCF

Retrieved dewpoi nt tenperature profile
for 15 vertical |evels

"Retr_DewP_Profile"

VBORETR DEWP_TEMP_PRCF

I ndex of pressure levels for the 15
vertical |evels

"I ndex_Of _Pressure_Level s

MBOPRESS LEVEL

Bit field mask containing the results of
visible and infrared radi ance cl oud/ no
cloud tests

"d oud_Mask"

MB5CLOUD_MASK

Cel | Frame Nunber

“Cel | Franme Nunber”

MBSCELL_FRAVE

Cel | Line Nunber

“Cell Line Nunber”

VBSCELL_LI NE

At mospheric Water Vapor Parameter at 5x5
1-km pi xel resol ution

“Wat er Vapor”

MBSWATER VAPCR
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Table B-6. Ocean Macros
Metadata Description Metadata Name M-API
Constant
MOD27 HDF output file "MOD27 HDF output file" M27_PRCD I D
out put _fil e_nane "out put _file_name" M270_F_NAVE

output_file_logical file nunber

"output _file_|ogical file nunber”

M70O F L _F_NUWM

units_of _output file_logical _file_n
unber

"units_of _output_file_logical file nu
nber "

pr oduct _name " product _name" M27P_NAVE
statistics_file_nane "statistics_file_nane" M27S _F_NAMVE
product _sumtotal over_all _regions "product _sumtotal over_all_regions" M27P_SUM

uni ts_of _product _sumtotal _over_all "units_of _product_sumtotal _over_all_ | M7U O P_SUM
_regions regi ons”

product _variance_total _over_all _reg |"product_variance_total _over_all _regi M27P_VAR

i ons ons"

units_of _product _variance_total _ove |"units_of product _variance_total over M27P_O P_VAR
r_all_regions _all _regi ons"

product _area_total over_all _regions |"product_area total _over_all_regi ons" M27P_AREA

uni ts_of _product _area_total _over_al

"units_of _product_area_ total over_all

MR7U O P_AREA

| _regions _regi ons”

square km "square kn¥ M7 SQKM
nunber _of regi ons_f or_product "nunber _of _regi ons_for_product” M27P_NREGS
coor di nat e_system "coordi nat e_syst ent M27C0OCRD_SYS

uni ts_of _coor di nat e_system

"uni ts_of _coordi nat e_syst en{

M27U O OOCRD SY
s

range_of _coor di nat e_syst em

"range_of _coordi nat e_syst enf

M27R_O OOCRD SY
s

character_count er "character_counter" M27KCHAR
regi on_count er "regi on_counter” M27JIREG
l'imt_of _regi on_counter "l'imt_of _regi on_counter" M27KLI M
functi on_order_counter "function_order_counter" M27KCRD
product _cel | _count er "product _cel |l _counter” MR7KCELLS
name_of _r egi ons "nare_of _r egi ons" M27NAME_R
limt_of _regions- "l'imt_of _regions- M27LI M R
deg_| at _and_deg_| ong deg_| at _and_deg_| ong"

area_of _regi ons- km squar ed "area_of _regi ons- km squar ed" M27AREA R

i ndependent _vari abl es_of _regi ons "i ndependent _vari abl es_of _r egi ons" M7 V_R
functions_used_i n_regi ons “functions_used_i n_regi ons" M27FUNCTI ONS_R
order_of functions_used_in_regions "order_of functions_used_in_regi ons" M27CRD R
coef ficients_used_in_regions “coefficients_used_in_regi ons" M27CCEFF_R
error_in_regions-gr_per_nB_per year |"error_in_regions-gr_per_n8_per year" M27ERR R
sum.in_regi ons-gr_per_nB8_per_year "sum.i n_regi ons-gr_per_n8_per_year" M27SUM R
vari ance_i n_r egi ons- "variance_i n_regi ons- M27VAR R
gr2_per_n6_per_year 2 gr2_per_n6_per_year 2"

product _y-gr_per_n8_per_year “product _y-gr_per_n8_per_year" M27P_Y
product _error_ey-gr_per_nB_per_year |“product_error_ey-gr_per_nB_per_year" | M7P_EY
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Land Macros

SDST-064A

Metadata Description

Metadata Name

M-API Constant

Pi xel s_per _scan_| i ne

"Pi xel s_per_scan_| i ne"

M.PI XELS PER SCAN

Nurmber _of scan_l i nes

"Nunber _of _scan_| i nes"

M.NUMBER CF LI NES

Pi xel s_per _line

"Pi xel s_per_line"

M.PI XELS PER LI NE

Li nes_per _tile

"Li nes_per_tile"

M.LI NES_PER TI LE

Tot al _observati ons

"Total Cbservations"

M_TOTAL_CBSERVATI ONS

Num par anet er s

"Num par anet er s"

M.NUVBER OF_PARAVB

Maxi mum obser vat i ons

"Maxi num Cbser vat i ons"

M_NVAX_CBSERVATI ONS

Nunber _of _granul es

"Nunber of G anul es"”

M.NUMBER CF_GRANULES

G anul e_I Bs "G anul e_I| Ds" M.GRANULE | DS
Fi | e_For mat "L2G Storage Format" M.FI LE_FCRVAT
Par aret er 1 " Par anet er 1" M_PARVL

Par anet er 2 " Par anet er 2" M_PARM?

Par anet er 3 " Par arret er 3" M_PAR\VB

Par arret er 4 " Par anet er 4" M_PARV

Par anet er5 " Par anet er 5" M_PAR\Vb

Par anet er 6 " Par arret er 6" M_PARMG

Par arret er 7 " Par anet er 7" M_PARW

Year "Year" M.YEAR

Day_of _year "Day_of year" M.DOY

nr ow "nrow' M.NUMBER _COF_RONB
nest | ev "@id Nesting Level" M.NEST_LEVEL

ref _| on_i n_deg

"ref _l on_i n_deg"

M.REF_LONG TUDE

ang_si ze_in_arcsec

"Characteristic Bin Angul ar

M_ANGULAR S| ZE

D mensi on"
irow start "irowstart" M.l ROV START
ncol _max "ncol _max" M_NOCL_VAX
itile horiz "itile_horiz" M.I TI LE_ HORI Z
itile_ vert "itile vert" M.I TI LE_ VERT
ntile_horiz "ntile_horiz" M.NTI LE_HCRI Z
ntile_ vert "ntile_vert" M.NTI LE_VERT

L2G nunber of observations per pixel
contained within L2Gfile

"num obser vat i ons"

M.NUMBER CF_CBS

The nunber of colums in the full
| SCCP grid for each row (line)
contained within the L2Gfile

"necol "

M.NUVBER CF_OCLS

The start colum in the full |SCCP
grid for each row (line) contained
within the L2Gfile (starting at
Zero).

"icol _start"

M_START_COLUW

The nunber of colums in each row
(l'ine) contained within the L2G
file.

"ncol tile"

M.OCLS PER ROV
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Metadata Description

Metadata Name

M-API Constant

The start pixel of the first valid "ipix_start" M.START_PI X
colum in each row (line) contained

within the L2Gfile (starting at

Zero).

Nurmber of observations per |ine "nobs_|ine" M.CBS PER LI NE

SPSO par anet er

" SPSO par aneter”

M_SPSO _PARAMETERS

Product type identifier:
MOD09_ANG L2G 1KM

"MCD. AML. geoang. L2G'

MD9ANG PRCD | D

Zenith angle to sensor

" Sensor Zeni t h"

MD9SENSCR ZEN TH

Azimuth angle to sensor

" Sensor Azi mut h"

MDOSENSCR_AZI MUTH

D stance to sensor "Range" M)9SENSCR DI STANCE
Zenith angle to sun "Sol ar Zeni t h" MD9SCLAR ZEN TH
Azimuth angle to sun " Sol ar Azi nut h" MD9SCLAR AZI MUTH

Product type identifier:
MOD09_PNT_L2G 1KM

"MD. AML. pnt r _1km L2G'

MDOPNT1K_PRCD | D

Product type identifier:
MODO9_PNT_L2G 500M

"MCD. AML. pntr_500m L2G'

MD9PNT500_PRCD | D

Product type identifier:
MOD09_PNT_L2G 250M i

"MID. AML. pnt r _250m L2G'

MD9PNT250_PRCD | D

Pointer to granule IDs fromwhich
the observation cane. Zero relative.
Fill value is 255.

"granul e_pnt*"

MOOGRANULE_PNT

Sanpl e nunber of observation (1 km
spatial elenent) in granul e

" sanpl e"

MD9CBS | N GRANULE

Sub- pi xel (delta) line location of
cell center in observation
footprint. Relative to center of
observation specified by (line,

sanpl e) .

"dline"

MOOCELL_CENTER

Sub- pi xel (delta) line | ocation of
cell center in observation footprint
SDS. Relative to center of
observation specified by (line,

sanpl e).

"dsanpl e"

MDOSAMVPLE CENTER

(bservati on coverage SDS. area of

i ntersection between observation
footprint and cell divided by area
of observati on.

"obscov"

MOCBS _COVERAGE

Cell coverage SDS. area of

i ntersecti on between observation
footprint and cell divided by area
of cell.

"cel | cov"

MDOCELL_COVERAGE

Product type identifier: MXD09 L2
and MD13_L2

"MD. AML. V1. srefl _500m L2G'

M9_L2G 500M PRCD | D

Surface Reflectance for MOD'S Band 3 | "sur_refl _b03" MDOBANDB_SURF_REFL
Surface Reflectance for MCDI'S Band 4 | "sur_refl _b04" M9BANDA SURF_REFL
Surface Reflectance for MDD S Band 5 | "sur_refl_b05" M)9BANDS SURF REFL
Surface Reflectance for MODI'S Band 6 | "sur_refl_b06" MD9BANDG_ SURF_REFL
Surface Reflectance for MCDIS Band 7 | "sur_refl _b07" MD9BAND7 _SURF_REFL
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Metadata Description

Metadata Name

M-API Constant

Indicators of the quality of the 500
mrefl ectance data

" QC_500nt

MOOQUALI TY_500

Product type identifier: MXD09 L2
and MODL3 L2

"MOD. AML. V1. srefl _250m L2G'

MD9_L2G 250M PRCD | D

Surface Reflectance for MODI'S Band 1 | "sur_refl_b01" MD9BANDL_SURF_REFL
Surface Reflectance for MCDIS Band 2 | "sur_refl _b02" MD9BAND2 _SURF REFL
Indicators of the quality of the 250 | "QC 250nt MDOQUALI TY_250

mreflectance and VI data integrity.

Product type identifier: MXD09 L2
and MCD13 L2 MZIDO9SUBS L2G 16DY

"MOD. AML. br df subs. L3"

M)9_REFLDB _PRCD | D

ang_si ze (in arcsec)

"ang_si ze (in arcsec)"

MD9_REFLDB_ANGULAR Sl Z
E

General information on observational
basis M9_OBS | NFO wor ds

"Cbs_Info_ltens"

MD9_CBS | NFO WIRDS

Viewi ng and illumnation angl es " Angl es" MD9_ANGLES

N_obs_dy "Num Cbs_Max" M9 _ANGLES (BS

N_angl es "Num Angl es" M9_ANGLES NUM
Surface refl ectances "Surface Refl" M9 _REFLDB SURF REFL
N_obs_dy "Num Cbs_ Max" M9_SURF_REFL_CBS
N_bands "Num Land_Bands" M9_SURF_REFL_BANDS
Quality and wei ghts of the "Wei ghts_QC' M9 _QUALI TY_VEI GHTS
respecti ve observations

N_obs_dy "Num Cbs_ Max" MD9 QUALI TY OBS

wor ds "Num Wi ghts_QC' M9_QUALI TY_WRDS

Product type identifier: MXD09_BARS

"MD. AM . bars_16dy. L3"

MD9BARS PRCD | D

Nadi r - equi val ent surface
refl ectances for MD S bands 1-7

MD9BARS

Overall quality of the BRDF-adjusted
surface refl ectances

"BARS (C'

MD9BARS QC

The nunber of colums in the full
| SCCP grid for each row (line)
contained within this L2Gfile.

"ncol s"

MDONCCL

The start colum in the full |SCCP
grid for each row (line) contained
withinthis L2Gfile (starting at
Zero).

"icol _start"

MD9I CCL_START

The nunber of colums in each row
(l'ine) contained within this L2G
file.

"ncol _tile"

MOONCCL_TI LE

The start pixel of the first valid
colum in each row (line) contained
withinthis L2Gfile (starting at
Zero).

"ipix_start"

M9l Pl X_START

Product type identifier:
MOD09_L3_16DY_G

"MOD_AML. brdf _16dy. L3"

M9 _L3_PRCD | D

Identifier for BROF nodel s chosen

" BRDF_Mbdel | D'

MD9BRDF_MCDEL_| D

RVBE for BRDF nodel s chosen

" BRDF_Model _RVBE"

MDOBRDF_MCDEL _ RVBE

BRDF qual ity control

"Quality _Control"

MDOQUALI TY
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Metadata Description

Metadata Name

M-API Constant

BRDF paraneters for the seven | and
bands

" BRDF_Par anet er s"

MD9BRDF_PARAMETERS

Al bedo paraneters for broadband, <
0.7 mu-m > 0.7 nu-m and the seven
| and bands.

" Al bedo"

MDOALBEDO

A neasure of fit from RVBE and
sanpling of all mnodel s tested.

"Fit_Assessments"

MDOFI T_ASSESS

The nunber of colums in the full
I SCCP grid for each row (line)
contained within this L3 file.

"ncol "

MDONCCL

The start colum in the full |SCCP
frid for each row (line) contained
withinthis L3 file (starting at
zero).

"icol _start"

M9l COL_START

The nunber of colums in each row
(line) contained within this L3
file.

"ncol _tile"

MDONCCL_TI LE

The start pixel of the first valid
colum in each row (line) contained
withinthis L3 file (starting at
Zero).

"ipix_start"

MD9I Pl X_START

N_sel ect _nodel s

"N_sel ect _nodel s"

MDON SELECT MDELS

wor ds

"wor ds"

MOOWCRDS

| and_bands

"Num Land_Bands"

MDILAND BANDS

nunber _par anet ers

"Num BRDF_Par anet er s"

MOONUMBER PARAMETERS

| and_bands_and_br oadband_and_<> 0. 7m
u-m

"] and_bands_and_br oadband_and
_<> 0. 7mu-n¥

MDOLANDBANDS BROADBAND

_OTHER

N_nodel s

"N _nodel s"

MDON_MDELS

Product type identifier: MXD09 L2
and MCD13_L2

MD. AML. srefl . L2

M)913_L2_PRCD | D

Surf aceRefl ectance for MDD S Band 1 “sur_refl.b01" MD913BANDL_SURF REFL
SbS

SurfaceRefl ectance for MDI' S Band 2 "sur_refl.b02" MD913BAND2_SURF_REFL
SbS

Sur f aceRef | ectance for MDI' S Band 3 "sur_refl.b03" MD913BAND3_SURF_REFL
SbS

Sur f aceRef | ectance for MDD S Band 4 "sur_refl.b04" MD913BAND4 SURF_REFL
Sbs

Sur f aceRef | ectance for MDD S Band 5 "sur_refl.b05" MD913BANDG SURF REFL
SbS

Sur faceRef | ectance for MO S Band 6 "sur_refl.b06" M)913BANDG SURF REFL
SbS

Sur f aceRef | ectance for MDD S Band 7 “sur_refl.b07" MD913BAND7 _SURF_REFL
SbS

NDVI i ndex at 250m "NDMI _i ndex" MD913_NDVI _| NDEX

M1 i ndex at 250m "M _i ndex" MD913_ MM _| NDEX
Indicators of the quality of the " QC 250 M)913QUALI TY 250

250mreflectance and VI data
integrity.
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Metadata Description

Metadata Name

M-API Constant

Indicators of the quality of the
500m refl ectance and VI data

" QC_500nt

MD913QUALI TY_500

integrity.
num det ect or s " num det ect or s" MD913NUM DETECTCRS
sanpl i ng "sanpl i ng" MD913SAMPLI NG

Nunber _of _pi xel s_processed

"Nunber _of _pi xel s_processed"

MLOPROCESSED PI XELS

Tot al _snow pi xel s

"Tot al _snow pi xel s

MLOSNOW PI XELS

Per cent age_snow

" Per cent age_snow'

MLOPERCENT_SNOWV

Per cent age_not _snow

" Per cent age_not _snow'

MLOPERCENT_NOT_SNOW

Above_range_NDS|

" Above_range_NDS| "

MLONDSI _ABOVE

Bel ow_range_NDSI

"Bel ow_range_NDS| "

MLONDS| _BELOW

D vi sion_by zero

"Division_by zero"

MLOZERO DI VI DE

Qut _of _range_i nput

"Qut _of _range_i nput"

MLOOUT_CF_RANGE_| NPUT

No_deci si on

"No_deci si on"

MLONO DEC SI ON

L2/ L2G I dentification of daily snow
cover on the | and surface

"dai |l y_snow cover"

MLODAI LY_SNOW

Product type identifier: MXDLO_L2G

"MOD. AML. V1. snow. L2G'

MLOL2G PRCD | D

Product type identifier:
MODLO_L3_DY_G

"MID. AML. V1. snow_dy. L3"

MLOL3_PRCD | D

L3 Identification of daily snow
cover on the | and surface

"Dail y_Qi dded_Snow _Cover"

MLOGR DDED_SNOW

Product type identifier: MDL1 L2

"MOD. AML. V1. | st. L2"

ML1L2_PRCD | D

L2/ L2G I dentification of Land "LST" ML1SURF TEMP
Surface Tenperature

L2/ L2G LST Quality Indicator "QC' MLIQUALI TY

L2/L2G Error in land surface "Error_LST" ML1ERRCRS

t enper at ure measur emnent s

L2/L2G L3 Band 31 enissivity "Ems_31" ML1BANDB1_EM S
L2/L2G L3 Band 32 emissivity "Ems_32" ML1BANDB2_EM S
L2/L2G Band 29 or band 20 emssivity | "Enis_29" ML1IBAND29CR20_EM S
Product type identifier: MDL1 L2G "MOD11_L2G' ML1L2G PRCD I D

Product type identifier:
MODL1_L3 WK G

"MD. AML. V1. | st _1dy_cng. L3"

ML1L3_1DY_PRCD | D

L3 Identification of Land Surface "LST" ML1L3SURF_TEMP
Tenperature

Land surface tenperature in view "LST_vi ew<45d" MLINARRON LST

wi t hi n 45deg

L3 LST Quality Indicator "QC' MLIL3QUALI TY

Land- Surf ace Tenperature Standard "Stdv_LST" ML1STD DEV

Devi ati on

L3 Band 29 or band 20 emissivity "Ems_29" ML1L3BAND29CR20 EM S

Angul ar coefficients for Band 31
emssivity

" Ang_Coef _Em s_31"

ML1BANDB1_ANG CCEFS

Angul ar coefficients for Band 32
emssivity

"Ang_Coef _Em s_32"

ML1BANDS2_ANG OCEFS

Product type identifier:
MOD12_L3 3MN Oy MD12_L3_3MN F

"MOD. AML. V1. | c_1km L3. 3n¥

ML2L3_PRCD | D

January 23, 1997

B-21




M-API User’s Guide, Version 2.1

SDST-064A

Metadata Description

Metadata Name

M-API Constant

ang_si ze (in arcsec)

"ang_size (in arcsec)

ML2ANGULAR S| ZE

Identification of |and cover type

"Land Cover Type"

ML2LAND OOVER

Identification of Overall quality of
the | and cover

"Type Overall C'

ML2QUALI TY

Identification of Nunber of products
generated since last classification
updat e

"Num Product Gen"

ML2PRCDS GENERATED

Identification of Nunber of snow " Snow Mont hs*" ML2SNOW MONTHS
nont hs over pervious 12 nont hs
Identification of Nunber of BRDFs " Num BRDF" ML2BRDFS_USED

used for classification that have
been derived within the pass 12
nont h

Identification of Confidence in
BRDF/ r ef | ect ance correction

"BRDF Internal QC'

ML2BRDF_STOCK

Identification of Nunber of LST
val ues used for classification

“Num LST"

ML2LST VALS USED

Identification of Confidence in W "M Internal QC' ML2VI _STOCK
over 12 nonths

Identification of TBD quality "Land_cover _TBD 1" ML2QUALI TY1
control for land cover type

Identification of TBD quality "Land_cover _TBD 2" ML2QUALI TY2

control for land cover type

Identification of Land cover change

"Land Cover Change"

ML2LAND _OOVER CHANGE

Identification of Quality control
for |and cover change

"Land Cover Change QC'

ML2CHANCE _QUALI TY

Product type identifier: MDL4 L2 "MOD14_L2" ML4L2_PRCD | D
L2/L2G I dentification of fire on the | "fire_mask" MLALAND Fl RE

l and surface

L2/ L2G L3 Total emmitted energy " power " MLAENERGY

det ect ed

L2/ L2F L3 A ass of fire detected "snol d" ML4FI RE_CLASS
Fire quality control "fire_qgc" MLAQUALI TY

Product type identifier: MDLl4 _L2G

"MD. AML. V1. fire. L2G'

ML4L2G PRCD | D

L2G L3 Fire quality control

"fire_gc"

MLAL2GQUALI TY

Product type identifier: MDL4 L3

"MID. AML. V1. fire_daily. L3"

ML4L3_PROD | D

Product type identifier: MXIR29 L2

"MOD. AML. V1. seai ce_nax. L2"

MROL2_PRCD | D

Total _sea_i ce_pi xel s

"Total _sea ice_pixel s"

MROSEA | CE_PI XELS

Per cent age_sea_i ce

" Per cent age_sea_i ce"

MROSEA | CE_PERCENT

Per cent age_not _sea_i ce

" Per cent age_not _sea_i ce"

MRONOT_SEA | OE_PERCENT

Above_r ange_NDS|

" Above_range_NDS| "

MPONDSI _ ABOVE

Bel ow_range_NDSI

"Bel ow_range_NDSI "

MPONDSI _BELOW

D vi sion_by zero

"Di vi sion_by_zero"

MR9ZERO DI VI DE

Qut _of _range_i nput

"Qut _of _range_i nput™

MROCUT _CF RANGE

No_deci si on

"No_deci si on"

MRONO DECI SI ON

Identification of daily sea ice
cover

"daily_sea_ ice_cover"

MRODAI LY SEA | CE

Product type identifier: MID29 L2G

"MDR29_L2G'

MROL2G PRCD | D

January 23, 1997

B-22




M-API User’s Guide, Version 2.1

SDST-064A

Metadata Description

Metadata Name

M-API Constant

Daily Ice Cover

“daily_i ce_cover

MROL2GDAI LY SEA | CE

Product type identifier:
MD29 L3 DY G

"MOD. AML. seai ce_nax_dy. L3"

MROL3_PRCD | D

Identification of daily sea ice
cover

"daily_gridded_sea_ice_cover"

MROL3DAI LY SEA | CE

Product type identifier:
MDB3_L3 WK G

" MOD. AML. V1. snow_10dy. L3"

MB3L3_PRCD | D

Weekl y Snow Cover

" Conposi t e_Snow Cover"

MB3WEEKLY_SNOWNV

Product type identifier: MD34 L3 MN | "MD. AML.vi _1m L3" MB4L3_PRCD | D

NDVI "NDVI _250_M VB4ANDVI

W "M _250_M MB4AMVI

View zenith angl es for NDV "VZ_NDV " MBANDVI _ZEN TH_ANGLES
View zenith angles for M "VZ_ MW" MBAMVI _ZEN TH_ANGLES
Quality control for NDVI "NDVI _250 M QC MBANDVI _ QUALI TY
Quality control for MM "M _250_M QC MBAMV _QUALI TY

Product type identifier:
MOD42_L3 WK G

"MOD. AML. V1. seai ce_10dy. L3"

Mi2L3_PRCD | D

Veekly Sea | ce Cover

"Conposi te_| ce_Cover™"

MI2WEEKLY_SEA | CE
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APPENDIX C: DESCRIPTIONS AND PURPOSES

Appendix C shows the descriptions and purposes for both the C and FORTRAN
routines. For a description of the variables refer to Appendix D and for a description of
the associated error messages see Appendix E.

C.1 Descriptions and Purposes of C Routines

int cl oseMODI Sfile (MODFILE **file)

closeMODISfile terminates the access of M-API routines to a MODIS HDF file opened using
openMODISfile. Only pre-existing files should be closed by closeMODISfile.
completeMODISfile should be used to end access to a new MODIS HDF file so that the file’s
header information can be completed. closeMODISfile may fail to close the file if an error
occurs.

int completeMODI Sfile (MXDFILE **file, PGSt _MET _all _handl es ndHandl es,
ECSattr_nanes_for_all _handl es HDFattrNanes, | ong
i nt NunmHandl es)

completeMODISfile terminates the access of M-API routines to a MODIS HDF file opened
using openMODISfile. In addition to closing the file, the file's standard header information is
inserted. A pre-existing MODIS-HDF file should be closed by closeMODISfileor some of its
header information will be over-written. completeMODISfile may falil to close the file if an error
occurs.

See Chapter 4.5, Accessing Metadata, for a complete list of metadata completeMODISfile
writes to the MODIS-HDF file before closing it.

int createMODI Sarray (MODFILE *file, char *arrayname, char *groupnane,
char *data_type, long int rank,
l ong int dinsizes[])

createMODISarray creates an HDF SDS structure to store a new data array into a MODIS HDF
file. It must be called before the data may be written to the file using putMODISarray or the
attributes associated with the array may (optionally) be stored using PMARIN and PMDMIN.

The groupname string provides the facility to place the new array in an HDF ‘Vgroup’ data group.
If a Vgroup with the name groupname does not exist, the array structure will not be created. The
array may be placed in the file outside of any Vgroup by replacing groupname with NULL in C.

If an array with the name arrayname is written outside of a Vgroup, it must not already exist in the
file. This is to prevent the confusion caused by multiple data objects with the same name. Arrays
with the same name may be stored in the same file, however, if they are placed in separate
Vgroups.

int createMODI Sgroup (MODFILE *file, char *groupname, char *cl assnane)

createMODISgroup creates an HDF Vgroup structure in a MODIS HDF file to store table and
array structures. It must be called before any of the data objects to be aggregated in it are
created. The use of data groups is optional, but data objects stored in them are documented in
the MODIS Product File Definitions in Appendix F. A data group with the name groupname must
be unique in a file. This prevents confusion that is caused by multiple data groups with the same
name.
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int createMODI St abl e (MODFILE *file, char *tabl enanme, char *cl assnane,
char *groupname, char*fiel dnane, char*data_type)

createMODIStable creates an HDF Vdata structure in a MODIS HDF file to store a new data
table. It must be called before the data may be written to the file using putMODIStable. The
text headers for each field (column) and the data type stored in each field must be provided.

The groupname string provides the facility to place the new table in an HDF ‘Vgroup’ data group.
If a Vgroup with the name groupname does not exist, the table structure will not be created. The
table may be placed in the file outside of any Vgroup by setting groupname = NULL in C.

If a table with the name tablename is created outside of a VVgroup, it must not already exist in the
file. This is to prevent the confusion caused by multiple data objects with the same name. Tables
with the same name may be stored in the same file, however, if they are placed in separate
Vgroups.

int endMODI Sobj access (MXDFILE *file, char *nanme, char *group,
long int type)

endMODISobjaccess ends the access to an individual or a group of opened objects by
deleting objects' DATAID structure from the ring super structure, releasing memory, and
detaching (for Vdata) or end-accessing to (for SDS) the objects. This routine is called by
closeMODISfile orcompleteMODISfile, which calls closeMODISfile, so that all opened
objects will be closed automatically before the MODIS HDF file is closed. As long as an application
program calls closeMODISfile orcompleteMODISfile, the application does not need to call
this routine to close an object or a group of objects. However, if an application program
determines an object will no longer be accessed and wish to end the access to the object for
releasing computer resource, the application program can call this routines.

int get MODI Sardi ms (MODFILE *file, char *arrayname, char *groupnane,
char *data_type, long int *rank, long int dinsizes[])

getMODISardims retrieves the essential characteristics of an HDF SDS array structure
contained in a MODIS HDF file. This provides the information needed for properly reading data
from the array structure using getMODISarray.

The groupname string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrayname if groupname = NULL in C.

Proper dimensioning of dimsizes to provide sufficient elements for the dimensions of the array
structure may at first appear to require precognition. The easiest solution is to provide a
generous (32 element) dimsizes array. Another approach is to use the rank variable as an input
containing the number of elements in dimsizes. If dimsizes is inadequate for the multi-
dimensional array structure in question, getMODISardims will fail gracefully but will return the
rank of the array structure, allowing for the dimension information to be retrieved with a second
call.
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int get MODI Sari nfo (MXDFILE *file, char *arraynane, char *groupname, char
*attribute, char *data_type, long int *n_el ements,
voi d *val ue)

getMODISarinfo retrieves the value stored in an HDF local attribute associated with an array
structure given the attribute name. If the attribute cannot be found, the routine will return MFAIL

(-1).

The routine will also fall if the provided data_type is found to be different than the metadata’s data
type or the n_elements is found to be too small to contain the number of metadata values.
getMODISarinfo replaces this input information with the actual data type and number of
elements contained in the metadata value (in the case of character data, it is the length of the
string, including the \0’ terminator). The retrieved data type and attribute array size information
may then be used to properly retrieve the array structure metadata with a second call to the
routine. Since data_type and n_elements are used to output information, these arguments may
not be pointers to constants. GMARIN behaves similarly, so the arguments nelmnt and dtype
must not be FORTRAN parameters or constants either.

n_elements, the address of the number of elements in the provided output value array, is a
required input if the metadata are to be retrieved. getMODISarinfo normally replaces this input
with the actual array length required to hold this metadata. If the local attribute is not found or an
HDF routine fails, however, *n_elements is set to 0.

A variable of the proper data type and length should be passed for the value argument. The data
type information required to properly use this routine may be found in Appendix F, MODIS Data
Product File Definitions.

The groupname string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrayname if the argumentgroupname = NULL in C.

int get MODI Sarray (MXDFILE *file, char *arraynane, char *groupnane, |ong
int start[], long int, dinsizes[], void *data)

getMODISarray returns a multi-dimensional array of data from an HDF SDS array structure
contained in a MODIS HDF file. The data array must be of the same data type as data in the target
array structure. In addition, the dimensions and array region requested from the array structure
must be consistent with the structure’s rank and dimensions. (The array structure’s data type,
rank, and dimensions may be retrieved using getMODISardims. Ifa getMODISarray error
message occurs the data retrieval will not be performed. See Section 4.3, “Accessing Arrays” for
additional information.

The groupname string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrayname if groupname = NULL in C.
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int get MODI Sdi m nfo (MOXDFILE *file, char *arraynane, char *groupname, |ong
i nt dimension, char *attribute, char *data_type,
long int *n_elenents, void *val ue)

getMODISdiminfo retrieves the value stored in an HDF local attribute associated with an array
structure’s dimension given the attribute name. If the attribute cannot be found, the routine will
return MFAIL (-1) .

The routine will also fail if the provided data_type is found to be different than the metadata’s
data type or the n_elements is found to be too small to contain the number of metadata values.
getMODISdiminfo replaces this input information with the actual data type and number of
elements contained in the metadata value (in the case of character data, it is the length of the
string, including the \0’ terminator). The retrieved data type and attribute array size information
may then be used to properly retrieve the array structure metadata with a second call to the
routine. Since data_type and n_elements are used to output information, these arguments may
not be pointers to constants. GMDMIN behaves similarly, so the arguments nelmnt and dtype
must not be FORTRAN parameters or constants either.

n_elements, the address of the number of elements in the provided output value array, is a
required input if the metadata are to be retrieved. getMODISdiminfo normally replaces this
input with the actual array length required to hold this metadata. If the local attribute is not found
or an HDF routine fails, however, *n_elements is set to 0.

A variable of the proper data type should be passed for the value argument. The data type
information required to properly use either routine may be found in Appendix F, MODIS Data
Product File Definitions.

The groupname string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrayname if the argumentgroupname = NULL in C.

int get MODI Sdi mname (MODFILE *file, char *arraynane, char *groupname, |ong
i nt di nmension, char *di nane)

getMODISdimname retrieves the name of an HDF dimension associated with an array
structure given the array's name and the dimension’s number. If the dimension hame cannot be
found, the routine will return MFAIL (-1). This routine does not retrieve a " long_name" dimension
attribute. getMODISdiminfo can retrieve such a dimension label (if it exists), however.

The groupname string provides the facility to select an array structure placed in a particular HDF
'Vgroup' data group. Alternatively, the entire file will be searched for an array structure named
arrayname if the argument groupname = NULL in C or grpnm is a blank string (' ") in FORTRAN.
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int get MODI SECSi nf o (MODFILE *file, char *PVLAttrNane, char *parnNane,
char *data_type, long int *n_elenents, void *val ue)

getMODISECSinfo is part of a larger software system called the MODIS Applications
Programming Interface (API) Utility, abbreviated M-API. The M-API Utility consists of subroutines
which allow MODIS Science Team-supplied software to read and write data and metadata from/to
HDF files. The functionality of the M-API is defined in the MODIS Application Program Interface
(API) Specification.

In HDF-EOS, parameters are collected together to form a text block using PVL. Then the text
block is stored in HDF as a single attribute. getMODISECSinfo retrieve the value of a
parameter from the PVL text block.

In order to obtain value of a parameter inside a PVL text block, the function reads the PVL text
block specified by PVLAttrName from the MODIS file, creates the internal ODL tree structure
from the PVL text block, and search the tree structure to retrieve the value of a parameter. The
tree structure is then saved internally for consecutive searches in the same PVL text block for
code efficiency. If multiple parameters will be retrieved from the same PVL block, just set
PVLAttrName to the HDF PVL attribute name in the first call and setto NULLin Cand* ' in
FORTRAN in the consecutive calls. If the next call is to retrieve the value of a parameter in a
different PVL text block, set the PVLAttrName to the new PVL attribute name. The saved old
tree structure will be deleted automatically and a new ODL tree will be created and saved. If you
will no longer call getMODISECSinfo in your program and want to release the memory occupied
by the saved tree, just set both PVLAttrName and parmName to NULL in C.

int get MODI Sfi el ds (MODFILE *file, char *tablenane, char *groupnane, |ong
int *stringlen, long int *recno, long int *fieldno,
char *fiel dnanme, char *data_type, char *classnane)

getMODISfields retrieves the essential characteristics of an HDF Vdata table structure
contained in a MODIS-HDF file. This provides the information needed for properly reading data
from the table structure using getMODIStable or to write to it using putMODIStable. If any
of the output parameters are set to NULL, then that data are not retrieved. An error (MFAIL) will
be returned if 1) The output strings are not long enough to contain the data type or field name
strings for all the Vdata's fields, 2) an unknown (e.g., not supported by the MODIS API) number
type is encountered or 3) an HDF routine FAILs. The data type string (if requested) will be
returned truncated to the point where the fault occurred.

stringlen, the address of the length of the data_type and fieldname output strings, is a required
input if either of these strings is to be retrieved. getMODISfields normally replaces this input with
the actual array length required to hold the larger ot the two output strings. If an unknown data
type or an HDF routine fails, however, *stringlen is set to 0.

The groupname string provides the facility to select a table structure existing in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for a table structure named
tablename if groupname = NULL in C.
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int get MODI Sfileinfo (MODFILE *file, char *attribute, char *data_type,
long int *n_elenents, void *val ue)

getMODISfileinfo retrieves the value associated with an attribute = value metadata pair given
the attribute name. If the attribute cannot be found, the routine will return -1 and the passed
variable unchanged.

The routine will also falil if the provided data_type is found to be different than the metadata’s
data type or the n_elements is found to be too small to contain the metadata’s value.
getMODISfileinfo replaces this input information with the actual data type and number of
elements contained in the metadata value (in the case of character data, it is the length of the
string). These metadata metadata may be used to properly retrieve the metadata value with a
second call to the routine.

A variable of the proper data type should be passed for the value parameter. The data type
information required to properly use either routine may be found in Appendix B, M-API-Supplied
Constants, and Appendix F, MODIS Data Product File Definitions. Appendix B has a listing for
each M-API provided metadata attribute that includes the data type, the format, and/or specific
values associated with it.

int get MODI St abl e (MODFILE *file, char *tabl enane, char *groupnane,
char*fieldname, long int start, long int recno, |ong int
*puf f si ze, unsigned char *data)

getMODIStable retrieves one or more fields of data from one or more records in an HDF Vdata
table structure contained in a MODIS-HDF file. The data are placed in the data buffer in
consecutive records and in the order that the input fieldnames are listed. The length of this
buffer must be able to contain all the fields requested times the number of records requested. If
the buffsize input indicates that it is too small to contain the actual quantity of data requested,
getMODIStable will fail, but it will return the actual buffsize required. The output data buffer
must be at least this size. See Section 4.4, “Accessing Tables” for additional information.

The groupname string provides the facility to select a table structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for a table structure named
tablename if groupname = NULL in C.

int put MODI Sari nfo (MODFILE *file, char *arrayname, char *groupnane, char
*attribute, char *data_type, long int n_elenents, void
*val ue)

putMODISarinfo attachs a local metadata attribute/value pair to a MODIS array.
putMODISarinfo stores an attribute = value(s) metadata pair to the indicated array. If the
attribute already exists, the value(s) will be updated.

int put MODI Sarray (MOXDFILE *file, char *arrayname, char *groupnane, |ong
int start[], long int, dinsizes[], void*data)

putMODISarray places a multi-dimensional array of data into an HDF SDS array structure
previously created using createMODISarray. The data in the array must be of the data type
the target array structure was created for. In addition, the dimensions and placement of the input
array in the array structure must be consistent with the structure’s rank and dimensions. If a
putMODISarray error message occurs, the data insertion will not be performed. See Section
4.3, “Accessing Arrays” for additional information. This routine may be called multiple times to fill
the array structure. Data previously in the array structure may be overwritten.

The groupname string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. The entire file will be searched for an array structure named arrayname if
groupname = NULL in C.
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int put MODI Sdi m nfo (MODFILE *file, char *arraynane, char *groupnane, |ong
i nt dimension, char *attribute, char *data_type, long
int n_elements, void *val ue)

putMODISdiminfo attachs a local attribute/value pair to a specific dimension of a MODIS array.
putMODISdiminfo stores an attribute = value(s) attribute pair to the indicated dimension of a
MODIS array. If the attribute already exists, the value(s) will be updated.

The groupname string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrayname if groupname = NULL in C and a blank string (* “) in FORTRAN.

int put MODI Sdi mname (MODFILE *file, char *arraynane, char *groupnanme, |ong
i nt di mension, char *di mane)

putMODISdimname associates an HDF dimension name with a specified SDS array structure
dimension. The SDS array must be created (using createMODISarray) before it is possible to
name any of its dimensions. This routine does not create a "long_name" dimension attribute.
putMODISdiminfo can produce such a dimension label, however. putMODISdimname
does more than apply an appellation to a dimension. An HDF dimension name is an
independent data object. It may be shared by several array structure dimensions, but they all
must be of the same size. Any dimension attribute that is associated with any one of these
dimensions is immediately associated with all the dimensions having that name. Likewise,
updating a dimension attribute for one dimension updates it for all dimensions having the same
name (they could only have one "long name" dimension shared between them). Naming an
SDS dimension will also cause any dimension attributes currently associated with that
dimension to be lost. Therefore it is most practical to name an array's dimensions, if necessary,
immediately after the array structure's creation and before creating dimension attributes for it.
The groupname string provides the facility to select an array structure placed in a particular HDF
'Vgroup' data group. alternatively, the entire file will be searched for an array structure named
arrayname if the argument groupname = NULL in C or grpnm is a blank string (" ") in FORTRAN.

int put MODI Sfil einfo (MODFILE *file, char *attribute, char *data_type,
long int n_elenents, void * val ue)

putMODISfileinfo stores an attribute = value metadata pair to the indicated MODIS HDF file. If
the attribute already exists, the value will be updated.

File attributes should be limited to M-API provided attribute macros. (See Section 5, M-API-
Supplied Constants and Naming Conventions.) The data type should also be limited to the type
associated with the MODIS file attribute, and the value itself restricted to that data type and the
format and/or specific values associated with the attribute.

int put MODI St abl e (MODFILE *file, char *tabl enane, char *groupnane, |ong
int start, long int recno, unsigned char *data)

putMODIStable places one or more data records into an HDF Vdata table structure previously
created using createMODIStable. The data to be inserted into the table must be placed into
a data array. The length of this array must be an integral number of the table structure's record
length. The various data that make up a record should be inserted into the buffer in the same
order as the field headers were ordered in the createMODIStable call. See Section 4.4,
“Accessing Tables” for additional information. This routine may be called multiple times to fill the
table structure. Data previously in the table structure may be overwritten.

The groupname string provides the facility to select a table structure placed in a particular HDF
‘Vgroup’ data group. The entire file will be searched for a table structure named tablename if
groupname = NULL in.
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int substr MODI SECSi nfo (char *char_value, long int n_elenents, long int

i nt32

long i

*n_strings, char *substr[])

ECS metadata values may be integer, floating point, or character string values or arrays of values.
Some may be multiple strings. The routine getMODISECSinfo retrieves such strings into a
one-dimension character array with the individual strings separated by nulls (\0).
substrMODISECSinfo breaks this ‘packed’ character array into its constituent substrings.
substrMODISECSinfo sets the pointers in a provided output array to the beginning of each
substring in the char_value array.

sear chMODI Sgroup (MODFILE *file, char *groupnane, char *cl assnane,
char *obj ectnane, char *objectclass, int32
obj ecttype)

searchMODISgroup searches an HDF Vgroup structure in a MODIS HDF file to find if an HDF
object is in the Vgroup. Both the group and the object are specified by their name and class
name. However, the classname is an optional feature. If class names are set to NULL, only name
comparison is performed. Because SDS (array) has no class hame, the objectclass for an SDS is
always ignored. If the specified object exists, the function will return the reference id for Vdata
and Vgroup, and index for SDS. If the object does not exist, the function will return
NO_OBJECT, which is defined in mapic.h as -2.

The groupname string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrayname if groupname = NULL in C and a blank string (* “) in FORTRAN.

nt MODI Ssi zeof (char *data_type)

The M-API uses a set of standard strings to describe the data types in stored in array and table
structures. These strings are returned, for example, by the routine getMODISardims to
describe the data type of the target array structure. MODISsizeof returns the number of bytes
required to store a data type given this data type string. The input string may be a series of
comma-delimited data type strings, in which case the total number of bytes to store the record
described by the string is returned.

MODFI LE * openMODI Sfil e (char *filenane, char *access)

openMODISfile opens an HDF file and creates the HDF structures to support the M-API
routines access to it. openMODISfile must be called to produce the MODFILE structure before
any of these routine can access it. Note that setting the file access to “w” creates a file and will
overwrite a pre-existing one.  Will close the file and return null outputs if an error occurs.
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C.2 Descriptions and Purposes of FORTRAN Routines

| NTEGER FUNCTI ON CLMFI L (nodfil)

CLMFIL terminates the access of M-API routines to a MODIS HDF file opened using OPMFIL.
Only pre-existing files should be closed by closeMODISfile. CPMFIL should be used to end
access to a new MODIS HDF file so that the file's header information can be completed. CLMFIL
may fail to close the file if an error occurs.

| NTEGER FUNCTION CPMFI L (nodfil, ndhandl e, hdfattrnnms, numhands)

CPMFIL terminates the access of M-API routines to a MODIS HDF file created using OPMFIL.
In addition to closing the file, the MODIS file’s standard header information is inserted. A pre-
existing MODIS HDF file should be closed by CLMFIL or some of its header information will be
overwritten. CLMFIL may fail to close the file if an error occurs.

See Section 4.5, Accessing Metadata, for a complete list of metadata CPMFIL writes to the
MODIS HDF file before closing it.

| NTEGER FUNCTI ON CRMAR (nodfil, arrnm grpnm dtype, rank, dinms)

CRMAR creates an HDF SDS structure to store a new data array into a MODIS HDF file. It must
be called before the data may be written to the file using PMAR or the attributes associated with
the array may (optionally) be stored using PMARIN and PMDMIN.

The grpnm string provides the facility to place the new array in an HDF ‘Vgroup’ data group. If a
Vgroup with the name groupname does not exist, the array structure will not be created. The
array may be placed in the file outside of any Vgroup by replacing grpnm = a blank string (* ’) in
FORTRAN.

If an array with the name arrnm is written outside of a VVgroup, it must not already exist in the file.
This is to prevent the confusion caused by multiple data objects with the same name. Arrays with
the same name may be stored in the same file, however, if they are placed in separate Vgroups.

| NTEGER FUNCTI ON CRMGRP (nodfil, grpnm clsnn)

CRMGRP is part of a larger software system called the MODIS Applications Programming
Interface (API) Utility, abbreviated M-APIl. The M-API Utility consists of subroutines which allow
MODIS Science Team-supplied software to read and write data and metadata from/to HDF files.
The functionality of the M-API is defined in the M-API Specification.

CRMGRP creates an HDF Vgroup structure in a MODIS HDF file to store table and array
structures. It must be called before any of the data objects to be aggregated in it are created.
The use of data groups is optional, but data objects stored in them are documented in the
MODIS Product File Definitions in Appendix F. A data group with the name grpnm must be
unique in a file. This prevents confusion that is caused by multiple data groups with the same
name.

January 23, 1997 C-9



M-API User’s Guide, Version 2.1 SDST-064A

| NTEGER FUNCTI ON CRMTBL (rmodfil, tblnm clsnm grpnm fldnm dtype)

CRMTBL creates an HDF Vdata structure in a MODIS HDF file to store a new data table. It must
be called before the data may be written to the file using PMTBL. The text headers for each field
(column) and the data type stored in each field must be provided.

The grpnm string provides the facility to place the new table in an HDF ‘Vgroup’ data group. If a
Vgroup with the name grpnm does not exist, the table structure will not be created. The table
may be placed in the file outside of any Vgroup by setting grpnm =*" in FORTRAN.

If a table with the name tbinm is created outside of a VVgroup, it must not already exist in the file.
This is to prevent the confusion caused by multiple data objects with the same name. Tables with
the same name may be stored in the same file, however, if they are placed in separate Vgroups.

int EMOBJ (nmodfil, name, group, type)

EMOBJ ends the access to an individual or a group of opened objects by deleting objects'
DATAID structure from the ring super structure, releasing memory, and detaching (for Vdata) or
end-accessing to (for SDS) the objects. This routine is called by CLMFIL or CPMFIL, which
calls CLMFIL, so that all opened objects will be closed automatically before the MODIS HDF file
is closed. As long as an application program calls CLMFIL or CPMFIL. However, if an
application program determines an object will no longer be accessed and wish to end the access
to the object for releasing computer resource, the application program can call this routines.

| NTEGER FUNCTI ON GMAR (nodfil, arrnm grpnm start, dins, data)

GMAR returns a multi-dimensional array of data from an HDF SDS array structure contained in a
MODIS HDF file. The data array must be of the same data type as data in the target array structure.
In addition, the dimensions and array region requested from the array structure must be
consistent with the structure’s rank and dimensions. (The array structure’s data type, rank, and
dimensions may be retrieved using GMARDM). If a GMAR error message occurs the data
retrieval will not be performed. See Section 4.3, “Accessing Arrays” for additional information.

The grpnm string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrnm if grpnm = a blank string (* * ) in FORTRAN.

| NTEGER FUNCTI ON GMARDM (nodfil, arrnm grpnm dtype, rank, dins)

GMARDM retrieves the essential characteristics of an HDF SDS array structure contained in a
MODIS HDF file. This provides the information needed for properly reading data from the array
structure using GMAR.

The grpnm string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrnm if grpnm = a blank string (* “) in FORTRAN.

Proper dimensioning of dims to provide sufficient elements for the dimensions of the array
structure may at first appear to require precognition. The easiest solution is to provide a
generous (32 element) dims array. Another approach is to use the rank variable as an input
containing the number of elements in dims. If dims is inadequate for the multi-dimensional array
structure in question, GMARDM will fail gracefully but will return the rank of the array structure,
allowing for the dimension information to be retrieved with a second call.
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| NTEGER FUNCTI ON GMARI N (rodfil,arrnmgrpnmattrib, dtype, nel mt, val ue)

GMARIN retrieves the value stored in an HDF local attribute associated with an array structure
given the attribute name. If the attribute cannot be found, the routine will return MFAIL (-1) .

The routine will also fall if the provided dtype is found to be different than the metadata’s data type
or the nelmnt is found to be too small to contain the number of metadata values. GMARIN
replaces this input information with the actual data type and number of elements contained in the
metadata value (in the case of character data, it is the length of the string, including the “\0’
terminator). The retrieved data type and attribute array size information may then be used to
properly retrieve the array structure metadata with a second call to the routine. Since dtype and
nelmnt are used to output information, these arguments may not be pointers to constants.

nelmnt, the address of the number of elements in the provided output value array, is a required
input if the metadata are to be retrieved. GMARIN normally replaces this input with the actual
array length required to hold this metadata. If the local attribute is not found or an HDF routine
fails, however, nelmnt is set to 0.

A variable of the proper data type and length should be passed for the value argument. The data
type information required to properly use this routine may be found in Appendix F, MODIS Data
Product File Definitions.

The grpnm string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrnm if the argumentgrpnm = grpnm is a blank string (* “) in FORTRAN.

| NTEGER FUNCTI ON GMDMI N (nodfil, arrnm grpnm dim attrib, dtype, nelmt,

val ue)

GMDMIN retrieves the value stored in an HDF local attribute associated with an array structure’s
dimension given the attribute name. If the attribute cannot be found, the routine will return MFAIL

(1.

The routine will also fall if the provided dtype is found to be different than the metadata’s data type
or the nelmnt is found to be too small to contain the number of metadata values.
getMODISdiminfo replaces this input information with the actual data type and number of
elements contained in the metadata value (in the case of character data, it is the length of the
string, including the \O’ terminator). The retrieved data type and attribute array size information
may then be used to properly retrieve the array structure metadata with a second call to the
routine. Since dtype and nelmnt are used to output information, these arguments may not be
pointers to constants.

nelmnt, the address of the number of elements in the provided output value array, is a required
input if the metadata are to be retrieved. GMDMIN normally replaces this input with the actual
array length required to hold this metadata. If the local attribute is not found or an HDF routine
fails, however, nelmnt is set to 0.

A variable of the proper data type should be passed for the value argument. The data type
information required to properly use either routine may be found Appendix F, MODIS Data
Product File Definitions.

The grpnm string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrnm if the argumentgrpnm = a blank string (“ “) in FORTRAN.
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| NTEGER FUNCTI ON GMDNAM (rnodfil, arrnm grpnm dim dnane)

GMDNAM retrieves the name of an HDF dimension associated with an array structure given the
array's name and the dimensions number. If the dimension name cannot be found, the routine will
return MFAIL (-1). This routine does not retrieve a " long_name" dimension attribute. GMDMIN
can retrieve such a dimension label (if it exists), however. The grpnm string provides the facility to
select an array structure placed in a particular HDF 'Vgroup' data group. Alternatively, the entire file
will be searched for an array structure named arrnm if the argument is a blank string (') in
FORTRAN.

| NTEGER FUNCTI ON GMECI N (nmodfil, pvlname, pname, nns, dtype, pval ue)

GMECIN is part of a larger software system called the MODIS Applications Programming Interface
(API) Utility, abbreviated M-API. The M-API Utility consists of subroutines which allow MODIS
Science Team-supplied software to read and write data and metadata from/to HDF files. The
functionality of the M-API is defined in the M-API Specification.

In HDF-EOS, parameters are collected together to form a text block using PVL. Then the text
block is stored in HDF as a single attribute. GMECIN retrieve the value of a parameter from the
PVL text block.

In order to obtain value of a parameter inside a PVL text block, the function reads the PVL text
block specified by pviname from the MODIS file, creates the internal ODL tree structure from the
PVL text block, and search the tree structure to retrieve the value of a parameter. The tree
structure is then saved internally for consecutive searches in the same PVL text block for code
efficiency. If multiple parameters will be retrieved from the same PVL block, just set pviname to
the HDF PVL attribute name in the first call and setto * ’ in the consecutive calls. If the next call is
to retrieve the value of a parameter in a different PVL text block, set the pviname to the new PVL
attribute name. The saved old tree structure will be deleted automatically and a new ODL tree will
be created and saved. If you will no longer call GMECIN in your program and want to release the
memory occupied by the saved tree, just set both pviname and pname to‘ ' .

| NTEGER FUNCTI ON GMFI N (nodfil, attrib, dtype, nelmt, val ue)

GMFIN retrieves the value associated with an attribute = value metadata pair given the attribute
name. If the attribute cannot be found, the routine will return -1 and the passed variable
unchanged.

The routine will also fail if the provided dtype is found to be different than the metadata’s data
type or the nelmnt is found to be too small to contain the metadata’s value. GMFIN replaces this
input information with the actual data type and number of elements contained in the metadata
value (in the case of character data, it is the length of the string). These metadata metadata may
be used to properly retrieve the metadata value with a second call to the routine.

A variable of the proper data type should be passed for the value parameter. The data type
information required to properly use either routine may be found in Appendix B, M-API-Supplied
Constants, and Appendix F, MODIS Data Product File Definitions. Appendix B has a listing for
each M-API provided metadata attribute that includes the data type, the format, and/or specific
values associated with it.
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| NTEGER FUNCTI ON GMFLDS (nodfil, tblnm grpnm strln, recno, fldno, fldnm
dtype, clsnm

GMFLDS retrieves the essential characteristics of an HDF Vdata table structure contained in a
MODIS-HDF file. This provides the information needed for properly reading data from the table
structure using GMTBL or to write to it using PMTBL. If any of the output parameters are set to
NULL, then that data are not retrieved. An error (MFAIL) will be returned if:

1) The output strings are not long enough to contain the data type or field name strings for all the
Vdata's fields,

2) an unknown (e.g., not supported by the MODIS API) number type is encountered or

3) an HDF routine FAILs. The data type string (if requested) will be returned truncated to the
point where the fault occurred.

stringlen, the address of the length of the dtype and fname output strings, is a required input if
either of these strings is to be retrieved. GMFLDS normally replaces this input with the actual
array length required to hold the larger ot the two output strings. If an unknown data type or an
HDF routine fails, however, *stringlen is set to 0.

The grpnm string provides the facility to select a table structure existing in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for a table structure named
tbinm ifgrpnm =ablank string (* * ) in FORTRAN.

| NTEGER FUNCTI ON GMTBL (rnodfil, tblnm grpnm fldnm start, recno, buffsz,
dat a)

GMTBL retrieves one or more fields of data from one or more records in an HDF Vdata table
structure contained in a MODIS-HDF file. The data are placed in the data buffer in consecutive
records and in the order that the input fldnm are listed. The length of this buffer must be able to
contain all the fields requested times the number of records requested. If the buffsz input
indicates that it is too small to contain the actual quantity of data requested, GMTBL will fail, but it
will return the actual buffsz required. The output data buffer must be at least this size. See
Section 4.4, “Accessing Tables” for additional information.

The grpnm string provides the facility to select a table structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for a table structure named
tbinm if grpnm = a blank string (* * ) in FORTRAN.

| NTEGER FUNCTI ON MSI ZE  (dtype)

The M-API uses a set of standard strings to describe the data types in stored in array and table
structures. These strings are returned, for example, by the routine GMARDM to describe the
data type of the target array structure. MSIZE returns the number of bytes required to store a
data type given this data type string. The input string may be a series of comma-delimited data
type strings, in which case the total number of bytes to store the record described by the string is
returned.

| NTEGER FUNCTI ON OPMFI L (fname, access, nodfil)

OPMFIL opens an HDF file and creates the HDF structures to support the M-API routines
access to it. OPMFIL must be called to produce the FORTRAN modfil array before any of these
routine can access it. Note that setting the file access to “w” creates a file and will overwrite a pre-
existing one. OPMFIL will close the file and return null outputs if an error occurs.
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| NTEGER FUNCTI ON PMAR (nodfil, arrnm grpnm start, dins, data)

PMAR places a multi-dimensional array of data into an HDF SDS array structure previously
created using CRMAR. The data in the array must be of the data type the target array structure
was created for. In addition, the dimensions and placement of the input array in the array structure
must be consistent with the structure’s rank and dimensions. If a PMAR error message occurs,
the data insertion will not be performed. See Section 4.3, “Accessing Arrays” for additional
information. This routine may be called multiple times to fill the array structure. Data previously in
the array structure may be overwritten.

The grpnm string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. The entire file will be searched for an array structure named arrnm if
grpnm = a blank string (* ) in FORTRAN.

| NTEGER FUNCTI ON PMARI N (nodfil, arrnm grpnm dtype, nel mt, val ue)

PMARIN stores an attribute = value metadata pair in an HDF local attribute associated with an
array. The SDS array structure must be created (using CRMAR) prior to attaching a dimension
attribute to it If the attribute already exists, the value(s) are updated.

The grpnm e string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively, the entire file will be searched for an array structure named
arrnm if the argument grpnm = NULL in C.

| NTEGER FUNCTI ON PMDMI N (nodfil, arrnm grpnm dtype, nel mt, val ue)

PMDMIN stores an attribute = value metadata pair in an HDF local attribute associated with an
array structure’s dimension. The SDS array structure must be created (using CRMAR) prior to
attaching a dimension attribute to it. If the attribute already exists, the value(s) are updated.

The grpnm string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrnm if the argument grpnm e = NULL in C.

| NTEGER FUNCTI ON PMDNAM( nodfil, arrnm grpnm dim dnm

PMDNAM associates an HDF dimension name with a specified SDS array structure dimension.
The SDS array must be created (using CRMAR) before it is possible to name any of its
dimensions. This routine does not create a "long_name" dimension attribute. PMDNAM can
produce such a dimension label, however. PMDNAM does more than apply an appellation to a
dimension. An HDF dimension name is an independent data object. It may be shared by several
array structure dimensions, but they all must be of the same size. Any dimension attribute that is
associated with any one of these dimensions is immediately associated with all the dimensions
having that name. Likewise, updating a dimension attribute for one dimension updates it for all
dimensions having the same name (they could only have one "long name" dimension shared
between them). Naming an SDS dimension will also cause any dimension attributes currently
associated with that dimension to be lost. Therefore it is most practical to name an array's
dimensions, if necessary, immediately after the array structure's creation and before creating
dimension attributes for it. The grpnm string provides the facility to select an array structure
placed in a particular HDF 'Vgroup' data group. Alternatively, the entire file will be searched for
an array structure named arrnm if the argument grpnm = NULL in C or grpnm is a blank string (" ")
in FORTRAN.
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| NTEGER FUNCTI ON PMFI N (nodfil, attrib, dtype, nelmt, val ue)

PMFIN stores an attribute = value metadata pair to the indicated MODIS HDF file. If the attribute
already exists, the value will be updated.

File attributes should be limited to M-API provided attribute macros. (See Section 5, M-API-
Supplied Constants and Naming Conventions.) The data type should also be limited to the type
associated with the MODIS file attribute, and the value itself restricted to that data type and the
format and/or specific values associated with the attribute.

| NTEGER FUNCTI ON PMTBL (nmodfil, tblnm grpnm start, recno, datasz, data)

PMTBL places one or more data records into an HDF Vdata table structure previously created
using CRMTBL. The data to be inserted into the table must be placed into a data array. The
length of this array must be an integral number of the table structure's record length. The various
data that make up a record should be inserted into the buffer in the same order as the field
headers were ordered in the CRMTBL call. See Section 4.4, “Accessing Tables” for additional
information. This routine may be called multiple times to fill the table structure. Data previously in
the table structure may be overwritten.

The grpnm string provides the facility to select a table structure placed in a particular HDF
‘Vgroup’ data group. The entire file will be searched for a table structure named tbinm if grpnm =
‘7 in FORTRAN.

| NTEGER FUNCTI ON SMECI N (cvalue, nelmt, nstrs, substr)

ECS metadata values may be integer, floating point, or character string values or arrays of values.
Some may be multiple strings. The routine GMECIN retrieves such strings into a one-
dimension character array with the individual strings separated by nulls (\0'). SMECIN breaks this
'‘packed' character array into its constituent substrings. SMECIN copies these substrings into
separate rows of a FORTRAN character string array.

| NTEGER FUNCTI ON SRMGRP  (nodfil, grpnm clsnm objnm objcls, objtyp)

SRMGRP searches an HDF Vgroup structure in a MODIS HDF file to find if an HDF object is in the
Vgroup. Both the group and the object are specified by their name and class name. However, the
classname is an optional feature. If class names are set to NULL, only nhame comparison is
performed. Because SDS (array) has no class name, the objectclass for an SDS is always ighored.
If the specified object exists, the function will return the reference id for Vdata and Vgroup, and
index for SDS. If the object does not exist, the function wil return NO_OBJECT. The
NO_OBJECT is defined in mapic.inc as -2.

The groupname string provides the facility to select an array structure placed in a particular HDF
‘Vgroup’ data group. Alternatively , the entire file will be searched for an array structure named
arrayname if groupname = NULL in C and a blank string (“ “) in FORTRAN.
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APPENDIX D: VARIABLES FOR ROUTINES

Table D-1. Variables for C Routines

Parameter

Data
Type

Definition

access

char *

IN: Standard C access mode.

One of:

“p

"
ug”

Open for read only.
Create for read/write, over writes pre-existing files.
Open for read/write, creates a file that doesn’t exist.

arrayname

char *

ASCII string that will be the name of the array, up to 256
characters long. Array names cannot begin with a blank character
and trailing blanks should be removed or else FORTRAN
programs will have difficulty accessing them.

attribute

char *

ASCII string name of the attribute. Provided macros for accepted
MODIS HDF file attribute names are listed in Appendix B,
M-API-Supplied Constants.

buffsize

long int *

IN/OUT: Address of the data buffer size on input, in bytes. The buffer

must be at least this size. buffsize will normally return the
number of bytes of data successfully retrieved. If the buffer is
too small, however, the routine returns MFAIL and buffsize will
contain the size a buffer must be to contain the output data. If a
functional error occurs, it is set to 0 because making this output
size determination will be unreliable.

char_value

char *

IN:

Character string containing the ‘packed’ multiple substrings of
ECS metadata retrieved with getMODISECSinfo.

Do not deallocate char_value until substr array gets correct values.

classname

char *

IN:

OUT:

ASCII string that will be the class name of the table, up to 64
characters long. If set to NULL or an empty string, the table will
have no class.

ASCII string for the class name of the table structure. Provided
array may be up to 64 bytes long.

data

void * and
unsigned
char *

IN/OUT: Address of the data buffer.
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Parameter

Data
Type

Definition

data_type

char *

IN/OUT: Address of the data type of the value output. The attribute’s

NOTE:

value will not be retrieved unless the input data type matches
that of the attribute.

This argument must not be a the address of a constant string
and should point to memory at least 8 bytes long.

Permitted C data types:
“int8”
“ui nt 8”
“int16”
“ui nt 16”
“int32”
“ui nt 32"
“fl oat 32"
“fl oat 64”
“char *”

dimension

long int *

The dimension number which the attribute is attached to (0O-
based). getMODISdiminfo associates the 0 dimension with the
least rapidly varying array index of an HDF SDS array structure.

dimname

char *

ASCII string for the dimension name. Provided array should be at|
least 256 bytes long.

dimsizes

long int *

OUT:

The size of the array being retrieved from the array structure.
The dimsize array must have the same number of elements as
the target array structure has dimensions and the product of the
array dimensions must equal the number of elements in data.

Array describing the size of each dimension of the target HDF
array structure. The dimensions will not be provided unless
dimsizes contains sufficient elements for the rank of the array.

ECSattr_names_for
_all_handles

long int *

A character array with size of [PGSd_MET_NUM_OF_GROUPS]
[MAX_ECS_NAME_L], where
PGSd_MET_NUM_OF_GROUPS] is 20 and
MAX_ECS_NAME_L is 50. This array is typedef-ed as
ECSattr_names_for all_handles. Each row in this array is a
character string used as a global attribute name for storing an
ECS PVL text block which has a handle in the corresponding
row in mdHandles array. Each name, which is a string, should be
less that MAX_ECS_ NAME_L characters and occupies one row
in the array.

Specifies the number of actual handles contained in
mdHandles. This may be set from 0 to
PGSd_MET_NUM_OF GROUPS.
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Parameter

Data
Type

Definition

fieldname

char *

OUT: Array of comma-delimited ASCII string table headers.

Array of comma-delimited ASCII string table headers. The
headers should be in the same order that the data for each table
row will subsequently be written in. Each field name must be less
than 128 characters long and the Vdata table may contain up to
36 fields.

fieldno

long int *

OUT: Number of fields (columns) present in the table structure.

file

Modfile*

IN/OUT: Pointer to MODFILE structure address used to reference a file

in all M-API routines. Set to NULL when the file is successfully
closed.

filename

char *

Path and filename for the file to be opened, up to 255 characters
long.

group

char *

The name of the group to which objects belongs. If group is set
to NULL, all lone objects (objects belonging to no group)
matched with name and type will be closed. If both name and
group are NULL, all objects matched with type will be closed.

groupname

char *

IN:

For ‘GET’ functions: If set to NULL the entire file will be searched for the
array structure named arrayname.

For ‘PUT’ functions: If set to NULL or an empty string, the table will not
be placed in a data group.

ASCII string name of the data group containing the target array
structure.

HDFattrNames

Modfile*

IN:

A character array with size of [PGSd_MET_NUM_OF_ GROUPS]
[MAX_ECS_NAME_L], where
PGSd_MET_NUM_OF_GROUPS is 20 and
MAX_ECS_NAME_L is 256. This array is typedef-ed as
ECSattr_names_for_all_handles. Each row in this array is a
character string used as a global attribute name for storing an
ECS PVL text block which has a handle in the corresponding
row in mdHandles array. Each name, which is a string, should be
less than MAX_ECS NAME_L characters and occupies one row
in the array.

mdHandles

Modfile*

A character array with size of [PGSd_MET_NUM_OF _GROUPS]
[PGSd_MET_GROUP_NAME_L], where
PGSd_MET_NUM_OF_GROUPS is 20 and
PGSd_MET_GROUP_NAME_L is 50. This array is typedef-ed
asPGSt_MET_all_handles. Each row in the array stores a
handle to an internal ODL tree structure which will be written out
as an ECS PVL attribute. Each handle, which is a string, should
be less than 50 characters and occupy one row in the array.
Therefore, the maximum number of handles should be 20.
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Data
Parameter Type Definition

n_elements long int * | IN/OUT: Address of the number of memory elements as data_type
available in the value array. The attribute's value will not be
retrieved unless *n_elements indicates that there is sufficient
space available in value. getMODISECSinfo replaces this input
with the number of elements required to contain the metadata.
If the parameter cannot be found, *n_element will be left
unchanged, or set to O if a function error occurs.

NOTE: This argument must not be the address of a constant.

n_elements longint* | SPECIAL CASE for multiple strings:

(continued) If there are multiple character strings for the parameters, strings will be
packed together and returned in value . The separator between strings
is \0'. The low 16 bit of n_elements will return the total bytes in the
values, including the "\O's between the strings and the "\O' at the end of
last string. The part above the low 16 bits will return number of strings
packed - 1. To obtain how many string retrieved, do the calculation:

n_strings = *n_elemets/65536 + 1
n_bytes = *n_elements%65536
Therefore, if *n_elements is less than 65536, there is only one strings
in value and *n_elements is the number of bytes (characters) in the
string, including the last \0'.
n_strings long int * [ IN/OUT: Address of the number of pointers available in the substr array.
The substr pointers will not be set to the substrings in
char_value unless there are sufficient pointers available in the
pointer array. substrMODISECSinfo replaces this input with the
number of substrings pointers have been set to in the
char_value array. *n_strings will be set to 0 if a function error
occurs. This argument must not be the address of a constant.
name char* | IN: The name of the object. If the name is set to NULL, all objects
matched with group and object type will be closed.
NumHandles long int * [ IN: Specifies the number of actual handles contained in
mdHandles. This may be set from 0 to
PGSd_MET_NUM_OF_GROUPS.

objectclass char* | IN: (Optional)ASCII string of the class name of the data object. Set

to NULL for not comparing the object class

objectname char* | IN: ASCII string of the object name to be searched.

objecttype int32 IN: Type of the object; The valid objects are:

DFTAG_NDG (for SDS)

DFTAG_VH (for Vdata, or attribute if the object class is set to
Attr0.0)

DFTAG_VG (for Vgroup).
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Parameter

Data
Type

Definition

parmName

char *

ASCII string name of a parameter whose value will be retrieved.
Set both PVLAttrName and parmName to NULL in C will release
the memory occupied by the internal ODL tree. The parmName
could parameter name only or combination of name and class
represented as "name.class".

PGSt_MET_all_handles

char *

A character array with size of [pGSd_MET_NUM_OF GROUPS]
[PGS_MET_GROUP_NAME_L], where
PGSd_MET_NUM_OF_GROUPS is 20 and
PGSd_MET_GROUP_NAME_L is 50. This array is typedef-ed
as PGSt_MET _all_handles. Each row in the array stores a
handles to an internal ODL tree structure which will be written
out a an ECS PVL attribute. Each handles, which is a string,
should be less than 50 characters and occupy, one row in the
array. Therefore, the maximum number of handles should be 20,

PVLAttrName

char *

ASCII string name of the HDF attribute which contains the PVL
text block. Set PVLAttrName to NULL in C while parmName is
not NULLIinCornot‘ ’ in FORTRAN will result in searching the
last PVL text block for the value of parmName parameter.

rank

long int *

IN/OUT: The number of elements in the array dimsizes on input. This is

replaced with the number of dimensions in the target HDF array
structure for output. It is set to O if a functional error occurs. No
dimensional information will be provided if rank = NULL.

recno

long int *

OUT:
NOTE:

Number of records being inserted into the table structure.
Number of records(rows) present in the table structure.

The product of recno and the table structure's record length
must have the same length as the buffer addressed by data

reproc_status

char *

Intent to reprocess the data.

start

long int *

Zero-based record location to begin placing reading the data
into the table structure.

The start array must have the same number of elements as the
target array structure has dimensions. The start location must be
contiguous to the location of records already in the table. For
placing If start = -1 data records will be appended to the end of
the table structure.

stringlen

long int *

IN/OUT: Input of the minimum length of fieldname and data_type

arrays. Returns the minimum array length actually required to
hold the longer of the two strings. It is set to 0 if a functional error
occurs.

substr

char *

OUT:

Array of poiners to the constituent substrings contained in the
char_value array.
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Parameter

Data
Type

Definition

tablename

char *

ASCII string that will be the name of the table, up to 64
characters long. Table names should not include trailing blanks
or else FORTRAN programs will have difficulty accessing them.

temporal_coverage

char *

Description observation period in ECS metadata syntax.

type

long int

The object type: MODIS_ARRAY (for SDS, the numerical value
is 720, the same value as DFTAG_NDG), MODIS_TABLE(for
Vdata, the numerical value is 1962, the same value as
DFTAG_VH), or MODIS_ALL_TYPES (the numerical values is
0). If type is 720, only SDS objects will be closed. If type is 1962,
only Vdata will be closed. If type is MODIS_ALL_TYPES, both
Vdata and SDS objects specified by name and group will be
closed. Therefore, to close all opened objects, set both name
and group to NULL and set type to 0.

value

void

OUT:

Address of the data to store in the in the attribute. If the attribute
already exists, the value will be updated. Values should conform
to the data types, formats and/or those values enumerated for
the attribute in Appendix B, M-API-Supplied Constants.

Buffer for the value. User should allocate enough memory for
this buffer. If there are multiple data values in character type, the
value will be placed consecutively. If the data value type is "char
*" string will be separated by "\0'.
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Table D-2. Variables for FORTRAN Routines

Parameter | Data Type Definition

access Character*(*) | IN: Standard C access mode.

One of:

r Open for read only.

‘W’ Create for read/write.

‘a’ Open for read/write (append.).

arrnm Character*(*) [ IN: ASCII string name of the target HDF array structure, up to 128
characters long. Array names cannot begin with a blank character.

attrib Character*(*) [ IN: ASCII string name of the attribute. Provided macros for accepted
MODIS HDF file attribute names are listed in Appendix B, M-API-
Supplied Constants.

buffsize Integer IN/OUT: The data buffer size on input, in bytes. The buffer must be at
least this size. buffsize will normally return the number of bytes of
data successfully retrieved. If the buffer is too small, however, the
routine returns MFAIL and buffsize will contain the size a buffer
must be to contain the output data requested. If a functional error
occurs, it is set to 0 because making this output size determination
will be unreliable.

clsnm Character*(*) | IN: ASCII string that will be the class name of the table, up to 64
characters long. If set to a blank string, the table will have no class.

OUT: ASCII string for the class name of the table structure. Provided array
should be at least (64) bytes long.

cvalue Character*(*) [ IN: Character string containing the 'packed’ multiple substrings of
ECS metadata retrieved with GMECIN.

data <any> IN/OUT: Multi-dimensional data array.

NOTE:

dim Integer IN: The dimension number which the attribute is attached to (0-based).
GMDMIN associates the 0 dimension with the most rapidly varying
array index of an HDF SDS array structure.

dims Integer IN: The size of the array being inserted into the array structure. The
dims array must have the same number of elements as the target
array structure has dimensions and the product of the array
dimensions must equal the number of elements in data.

OUT: Array describing the size of each dimension of the target HDF array
structure. The dimensions will not be provided unless dims
contains sufficient elements for the rank of the array. (HDF 3.3r4
SDS’s may contain up to 32 dimensions.)

dname Character*(*) [ IN: ASCII string for the dimension name. Provided array should be at
least 256 bytes long.

dnm Character*(*) [ IN: ASCII string name to give to the dimension.
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Parameter | Data Type Definition
dtype Character*(*) | INJOUT: Data type of the value output. The attribute’s value will not be
retrieved unless the input data type matches that of the attribute.
GMARIN replaces with the data type of the retrieved metadata.
NOTE: This argument must not be a parameter or constant. The memory
size of dtype should be at least 13 characters long.
Permitted FORTRAN data types:
“ | NTEGER* 1"
“ Ul NTECER* 1"
* | NTEGER* 2
* Ul NTECER* 2
“ | NTEGER* 4
* Ul NTECER* 4
" REAL* 4’
" REAL* 8’
' CHARACTER* (*)
fldnm Character*(*) [ IN: Array of comma-delimited ASCII string table headers. The headers
should be in the same order that the data for each table row will
subsequently be written in. Each field name must be less than 128
characters long and the Vdata table may contain up to 36 fields.
OUT: Array of comma-delimited ASCII string table headers.
fldno Integer OUT: Number of fields (columns) present in the table structure.
fname Character*(*) | IN/OUT: Number of elements availabel in the value array. Output replaces
with the number of elements required to contain the metadata.
grpnm Character*(*) [ IN: ASCII string name of the data group containing the target array
structure.
OUT: ASCII string name of the data group to place the new array in.
For ‘GET functions: If grpnm =" * the entire file will be searched for the
array structure named arrnm/tblnm.
For ‘PUT functions: If set to “ “(blank) the array will not be placed in a data
group.
hdfatrnms | Character255C) [ |N: A character array with size of [PGSd_MET_NUM_OF_GROUPS]

[MAX_ECS_NAME_L-1], where PGSd_MET_NUM_OF_GROUPS
is 20 and MAX_ECS_NAME_L is 256. Each string in this array is a
character string used as a global attribute name for storing an ECS
PVL text block which has a handle in the corresponding row in
mdHandles array. Each name, which is a string, should be less that
MAX_ECS_NAME_L characters and occupies one row in the array.

January 23, 1997

D-8



M-API User’s Guide, Version 2.1

SDST-064A

Parameter

Data Type

Definition

mdhandle

Character*45(*)

N:

An array of character strings. The memory size of the array is
[PGSd_MET_NUM_OF_GROUPS]
[PGS_MET_GROUP_NAME_L-1], where
PGSd_MET_NUM_OF_GROUPS is 20 and
PGSd_MET_GROUP_NAME_L is 50. This array is typedef-ed as
PGSt_MET _all_handles. Each row in the array stores a handles to
an internal ODL tree structure which will be written out a an ECS
PVL attribute. Each handles, which is a string, should be less than
50 characters and occupy, one row in the array. Therefore, the
maximum number of handles should be 20.

modfil

Integer

N:

OUT:

Array that is used to reference a MODIS HDF file in all other M-API
routines.

Array that is used to reference the file in all other M-API routines.
The array will return all zeroes if an error occurs.

nelmnt

Integer

N:

OUT:

The composite output dimensions, from GMECIN, containing (in
the case of character string metadata the total length (in bytes) of
the string in cvalue in its lower two bytes and the number of
substrings packed into cvalue less one in the upper two bytes.

The calculations:

n_strings = n_elements/65536 + 1
n_bytes = n_elements%65536

provide the number of substrings and the total length, respectively,
of the data in cvalue. When there is only one string in cvalue,
nelmnt will be less than 65536 and there is no need to use
SMECIN.

Number of elements availabel in the value array. The attribute’s
value will not be retrieved unless nelmnt indicates that there is
sufficient space in value. Output replaces with the number of
elements required to contain the metadata. If a function error
occurs, however, nelmnt is set to 0. This argument must not be a
parameter or constant.

nms

Character*(*)

IN/OUT: The number of memory elements as dtype available in the value

array. The attribute's value will not be retrieved unless nms
indicates that there is sufficient space available in value. GMECIN
replaces this input with the number of elements required to contain
the metadata. If the parameter cannot be found, *nms will be left
unchanged, or set to O if a function error occurs. This argument
must be a variable.
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Parameter | Data Type Definition
nms Character*(*) | SPECIAL CASE for multiple strings:
(continued) If there are multiple character strings for the parameters, strings will be
packed together and returned in value . The separator between strings is
\0' (numerical value 0). The low 16 bit of nms will return the total bytes in
value, including the \0's. The part above the low 16 bits will return (
number of strings packed - 1). To obtain how many string retrieved, do the
calculation:
n_strings = nms/65536 + 1
n_bytes = MOD(nms, 65536)
Therefore, if nms is less than 65536, there is only one strings in value and
nms is the number of bytes (characters) in the string.
nstrs Integer IN/OUT: Number of elements available in the substr array. The substr will
not be set to the substrings in cvalue unless there are sufficient
elements available in the substr array. SMECIN replaces this input
with the number of substrings already set in the cvalue array. nstrs
will be set to O if a function error occurs.
numhands Integer IN: Specifies the number of actual handles contained in mdHandles.
This may be set from 0 to PGSd_MET_NUM_OF_GROUPS.
objcls Character*(*) | IN: (Optional)ASCII string of the class name of the data object. Set to
NULL for not comparing the object class.
objnm Character*(*) | IN: ASCII string of the object name to be searched.
objtyp Integer IN: type of the object; The valid objects are:
DFTAG_NDG, DFTAG_VH, DFTAG_VG.
pname Character*(*) | IN:  ASCII string name of a parameter whose value will be retrieved. Set
both pviname and pname to * * will release the memory occupied
by the internal ODL tree. The pname could parameter name only or
combination of name and class represented as "name.class".
pviname Character*(*) | IN:  ASCII string name of the HDF attribute which contains the PVL text
block. Set pvinameto‘ ' while pname is not equal to * * will result in
searching the last PVL text block for the value of pname parameter.
rank Integer IN/OUT: The number of elements in the array dimsizes on input. This is
replaced with the number of dimensions in the target HDF array
structure for output. It is set to 0 if a functional error occurs.
recno Integer IN: Number of records being inserted into the table structure. The
product of recno and the table structure's record length must have
the same length as the buffer addressed by data.
OUT: Number of records(rows) present in the table structure.
reproc Character*(*) [ IN: Intent to reprocess the data.
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Parameter

Data Type

Definition

start

Integer

N:

Zero-based record location to begin placing the data into the table
structure. The start location must be contiguous to the location of
records already in the table. If start = -1 data records will be
appended to the end of the table structure. The start array must
have the same number of elements as the target array has
dimensions.

stringlen

Integer

IN/OUT: Minimum length of fldnm and dtype arrays. Returns the minimum

array length actually required to hold the longer of the two strings. It
is set to O if a functional error occurs.

substr

Character*(*)

Array of substrings obtained from the cvalue array.

tbinm

Character*(*)

ASCII string that will be the name of the table, up to 64 characters
long.

tcov

Character*(*)

Description observation period in ECS metadata syntax.

value

<valid type>

OUT:

Data to store in the in the attribute. If the attribute already exists, the
value will be updated. Values should conform to the data types,
formats and/or those values enumerated for the attribute in
Appendix B, M-API-Supplied Constants.

Value associated with the attribute.
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APPENDIX E: ERROR MESSAGES FOR ROUTINES

Table E-1. Error Messages

SDST-064A

Routine

Error Message

Description

cl oseMODI Sfile
(CLMFI L)

cl oseMXDI Sfil e cannot close a null
file.

closeMODI Sfile detected FAIL from
HDF function Sdend. Unable to cl ose
fil enane.

WARNI NG cl oseMODI Sfil e cl osed new
file filename w thout conplete
header i nfornmation.

File could not be closed
because access
identifiers to data
objects are still attached
to the file. Changes to
the file may be lost.

The file has been
successfully closed, but
completeMODISfile
should be used instead
so that the required file
header information will
be included.

( CPMFI L)

compl et eMODI Sfil e

conpl eteMODI Sfile unable to
continue with enpty input.

cl oseMODI Sfile detected FAIL from
HDF function Hcl ose. Unable to
close file.

cl oseMODI Sfile detected FAIL from
HDF function Sdend. Unable to cl ose
file.

conpl eteMODI Sfil e detected FAIL
from HDF procedure Hcl ose. Unabl e
to close file.

WARNI NG conpl eteMODI Sfile revised
header data of pre-existing
filenane file.

WARNI NG conpl et eMODI Sfil e unabl e
to revise header data of fil enane
file open for read-only.

File could not be closed
because access
identifiers to data
objects are still attached
to the file. Changes to
the file may be lost.

The file has been
successfully closed, but
closeMODISfile should
be used instead to
prevent modification to
the MODIS HDF file's
metadata.

The file has been
successfully closed and
was accessed only for
reading.
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Routine

Error Message

Description

creat eMODI Sarr ay
( CRMAR)

createMODI Sarray unable to make a
new arraynanme array with a NULL
file MODFILE structure.

createMODI Sarray unable to make a
new array w thout an array nane
i nput .

createMODI Sarray unable to make a
new arraynanme array w thout array
di mensi on i nput.

createMODI Sarray unable to make a
new arraynanme array w thout array
data type input.

createMODI Sarray unable to make a
new arraynanme array in file opened
for read only.

creat eMODI Sarray found arraynane
array al ready exists.

creat eMODI Sarray found arraynane
array already exists in data group
“groupnane”.

createMODI Sarray unable to find
data group groupname to place new
arraynane array in.

createMODI Sarray unable to create
arraynane array of data type
dat a_type.

createMODI Sarray unable to create
arraynane array with rank
di mensi ons.

createMODI Sarray detected FAIL from

HDF procedure SDcreate attenpting
to create arraynane array.

createMODI Sarray detected FAIL from

HDF procedure Sdend access while
attenpting to create arraynane
array.

createMODI Sarray detected FAIL from

HDF procedure Vattach attenpting to
create arraynane array.

createMODI Sarray detected FAIL from

HDF procedure Vaddtagref attenpting
to create arraynane array.
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Routine

Error Message

Description

creat eMODI Sarr ay
( CRMAR)
(continued)

createMODI Sarray detected FAIL from
HDF procedure Vdetach attenpting to
create arraynane array.

creat eMODI St abl e
( CRMTBL)

creat eMODI St abl e unabl e to make a
new tabl e without a table nane
i nput .

creat eMODI St abl e unabl e to make a
new t abl ename table with a NULL
file MODFILE structure.

creat eMODI St abl e unabl e to make a
new t abl ename table without field
nanmes i nput.

creat eMODI St abl e unabl e to make a
new t abl ename table without field
data types input.

creat eMODI St abl e unable to nake a
new tabl enane table in file opened
for read only.

creat eMODI St abl e found t he
t abl enane table al ready exists.

creat eMODI Sarray found arraynane
array already exists in data group
“groupnane”.

createMODI Sarray unable to find
data group groupnanme to place new
arraynane array in.

creat eMODI St abl e unable to create
tabl enanme table with # byte
records.

creat eMODI St abl e unable to create
tabl enanme table with data_type data

types.

creat eMODI St abl e unable to allocate
nmenory for fieldnane tenporary
buffer used to create the tabl enane
t abl e.

creat eMODI St abl e unable to allocate
nmenory for data type tenporary
buffer used to create tabl enane

t abl e.

creat eMODI St abl e found t he
t abl ename table to have no fields
in the fieldnane string fieldnane.

Vdata table records are

limited to 32K each.

January 23, 1997

E-3



M-API User’s Guide, Version 2.1

SDST-064A

Routine

Error Message

Description

creat eMODI St abl e
( CRMTBL)
(continued)

creat eMODI St abl e unabl e to support
the creation of # fields in the
field nane string “fiel dnane” for
the “tabl ename” table.

creat eMODI St abl e found t he
tabl ename table to have # data
types in the data type string
data_type instead of #.

creat eMODI St abl e detected FAIL from
HDF procedure VSattach attenpting
to create the tabl enane table.

createMODl Stabl e detected fail from
HDF procedure VSfdefine for field
and data_type of the tabl enane

t abl e.

creat eMODI St abl e detected FAIL from
HDF procedure VSsetfields creating
t he tabl enane tabl e.

creat eMODI St abl e unable to all ocate
menory for dunmy field buffer used
to create the tabl enane table.

creat eMODI St abl e detected FAIL from
HDF procedure VSwite creating the
t abl enanme tabl e.

creat eMODI St abl e detected FAIL from
HDF procedure Vattach attenpting to
create the tabl enanme table.

creat eMODI St abl e detected FAIL from
HDF procedure Vaddtagref attenpting
to create the tabl enane table.

creat eMODI St abl e detected FAIL from
HDF procedure Vdetach attenpting to
create the tabl enanme table.

nccrmble failed at data_type
conver si on.

nccrmbl e out of nenory

Vdata table records are

limited to fields

One data type must be
supplied for each field in

the Vdata table.

endMODI Sobj access
( EMOBJ)

endMODI Sobj access unable to cl ose
object nane with an invalid MDD S
file structure input.

endMODI Sobj access unable to cl ose
objects with an invalid MODI S
obj ect type: type.
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Routine

Error Message

Description

endMODI Sobj access
( EMOBJ)
(conti nued)

endMODI Sobj access detected FAIL
from HDF procedure SDendaccess

whi |l e cl osing access to array did-
>nane.

endMODI Sobj access detected FAIL
from HDF procedure VSdetach while
cl osing access to table did->nane.

get MODI Sdi mmame
( GMDNAM)

get MODI Sdi mane unable to read the
name of a dinension w thout the
nane of array it is associated

wit h.

get MODI Sdi mane unable to read the
name of a dinension in the
arraynane array with an invalid
MODI S file structure input.

get MODI Sdi mane unable to read the
nanme of a arraynane array's

di mensi on nane w t hout an out put
character string.

get MODI Sdi mane detected MFAIL from
M APl internal function

get MODI Sarrayid while attenpting to
obtain the name of dinmension
di nension in the arraynane array.

get MODI Sdi mane unable to read the
di mensi on nane of the non-existent
di mensi on di nensi on of the
arraynane array.

get MODI Sdi mane detected FAIL from
HDF procedure SDgetdinm d attenpting
to read the nane of an arraynane
array's di nension.

get MODI Sdi mmane detected FAIL from
HDF procedure SDset di mane
attenpting to read the nane of an
arraynane array's di nension.

get MODI Sar di ms
( GMARDM)

get MODI Sar di ns unabl e to access the
arraynane array with a NULL file
MCDFI LE structure.

get MODI Sar di ns unabl e to access an
array without an array nane input.

get MODI Sardi ns unable to return the
arraynane array’s di nensions
wi t hout a dinsizes array.
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Routine

Error Message

Description

get MODI Sar di ms
( GMARDM)

(continued),

get MODI Sardi ns cannot find the
arraynane array.

get MODI Sardi ns cannot find the
arraynane array in the groupnane
dat a group.

get MODI Sardi ns unable to find the
groupnane data group containing the
arraynane array.

get MODI Sar di ns cannot get an sds_id
for the arraynane array.

get MODI Sar di ns detected FAIL from
HDF procedure SDgetinfo attenpting
to access the arraynane array.

get MODI Sardi ns detected FAIL from
HDF procedure SDendaccess
attenpting to detach fromthe
arraynane array.

*rank (if provided) is set to O if any of the errors
associated with these messages occurs.

get MODI Sardi ns unable to return the
arraynane array’'s sds_rank

di nensi on sizes in a rank el ement

di nsi zes array.

The output from
getMODISardims may
not be valid if
SDendaccess fails.

getMODISardims will not
attempt to write to the
dimsizes output array,
but it will return the rank
of the target HDF array
structure. The dimsizes
array needs to have at
least this many
elements.

get MODI Sar i nf o
( GMARI N)

get MODI Sari nfo unabl e continue with
enpty n_el enents.

get MODI Sari nfo unable to access an
array attribute without an
attribute nane input.

get MODI Sari nfo unable to access the
attribute attribute without the
nane of the array it is associated
wit h.

get MODI Sari nfo cannot find array
“arraynanme”.

No arrayname attribute
was provided.
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Routine

Error Message

Description

get MODI Sar i nf o
( GMARI N)
(continued)

get MODI Sari nfo unable to find the
groupnane data group containing the
arraynane array.

searchMODI Sgroup fails to search
obj ect objectnane in group
groupnane because Vattach fails.

sear chMODI Sgroup unable to find the
speci fied Vgroup group groupnane.

searchMODI Sgroup fails to obtain
obj ectnane's tag and reference
numnber .

get MODI Sari nfo cannot find the
arraynane array in the groupnane
dat a group.

get MODI Sari nfo detected FAIL
retrieving the data type string for
the attribute attribute using
DFNT_t o_dat at ype.

get MODI Sari nfo cannot find | ocal
array attribute attribute.

get MODI Sari nfo detected FAIL from
HDF procedure SDsel ect attenpting
to read the attribute attribute.

get MODI Sari nfo detected FAIL from
HDF procedure SDattrinfo attenpting
to read the attribute attribute.

get MODI Sari nfo detected FAIL from
HDF procedure SDreadattr attenpting
to read the attribute attribute.

get MODI Sari nfo unable to read | ocal
array attribute w thout output
buffer for attribute.

get MODI Sari nfo detected FAIL from
HDF procedure SDendaccess
attenpting to read the attribute
attribute.

This may be preceeded
by one of the following
three messages:

The Vdata table could
not be found in the
specified Vgroup data
group.

M-API currently does
not recogniize the HDF
number types 3
(unsigned char), 7
(float128), 27 (unsigned
int64), 28 (int128), 30
(unsigned int128), 42
(char16), 43 (unsigned
char 16), or any greater
than 512 (machine
specific, custom, or little
endian storage formats).

*n_elements is setto O if
any of the errors
associated with the
messages above occur.
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Routine

Error Message

Description

get MODI Sar i nf o
( GMARI N)
(continued)

WARNI NG Vgr oup groupnane contains
non-exi sting SDS object with
reference id ref _id.

Information about an
SDS array structure that
doesn't really exist has
been found in the
Vgroup data group
being accessed. While
this will not directly
prevent reading the
specified local array
attribute, it does identify
a probable defect in the
HDF file.

get MODI Sarr ay
( GMAR)

get MODI Sarray unable to read from
the arraynane array with a NULL
file MODFILE structure.

get MODI Sarray unable to read from
an array w thout an array nane
i nput .

get MODI Sarray unable to read from
the arraynane array w thout array
di mensi on i nput.

get MODI Sarray unable to read from
the arraynane array wthout a data
buf fer.

get MODI Sarray cannot find the
arraynane array.

get MODI Sarray cannot find the
arraynane array in the groupnane
dat a group.

get MODI Sarray unable to find the
groupnane data group containing the
arraynane array.

get MODI Sarray unable to read data
frominvalid array structure
| ocations in the arraynane array.

SDS footprintOK detected FAIL from
HDF procedure Sdgeti nfo.

Unabl e to access data at invalid
array structure locations “start[0]
start[r]”.

get MODI Sarray detected FAIL from
HDF procedure SDsel ect while
attenpting to read fromthe
arraynane array.

This error message may
be preceeded by one of
the following two
messages:

January 23, 1997
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Routine

Error Message

Description

get MODI Sar r ay
( GMAR)
(continued)

get MODI Sarray detected FAIL from
HDF procedure SDgetinfo while
attenpting to read fromthe
arraynane array.

get MODI Sarray detected FAIL from
HDF procedure SDwritedata while
attenpting to read fromthe
arraynane array.

get MODI Sarray detected FAIL from
HDF procedure SDendaccess while
attenpting to read fromthe
arraynane array.

get MODI Sdi m nfo
( GMDMI N)

get MODI Sdi m nf o unabl e conti nue
with enpty n_el enents.

get MODI Sdi m nfo unable to access an
array attribute without an
attribute nane input.

get MODI Sdi m nfo unabl e to access
the attribute attribute without the
nane of the array it is associated
wit h.

get MODI Sdi m nfo cannot find array
“arraynanme”.

get MODI Sdi m nfo unable to find the
groupnane data group containing the
arraynane array.

searchMODI Sgroup fails to search
obj ect objectnane in group
groupnane because Vattach fails.

sear chMODI Sgroup unable to find the
speci fied Vgroup group groupnane.

searchMODI Sgroup fails to obtain
obj ectnane's tag and reference
numnber .

get MODI Sdi m nfo cannot find the
arraynane array in the groupnane
dat a group.

No arrayname attribute
was provided.

This may be preceeded
by one of the following
three messages:

The Vdata table could
not be found in the
specified Vgroup data
group.
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(continued)

Routine Error Message Description
get MODI Sdi mi nfo | get MODI Sdi mi nfo detected FAIL M-API currently does
( GMDMI N) retrieving the data type string for | notrecogniize the HDF

the attribute attribute using
DFNT_t o_dat at ype.

get MODI Sdi m nfo cannot find | ocal
array dinmension attribute
attribute.

get MODI Sdi mi nfo detected FAIL from
HDF procedure SDsel ect attenpting
to read the attribute attribute

get MODI Sdi mi nfo detected FAIL from
HDF procedure SDgetinfo attenpting
to read the attribute attribute.

get MODI Sdi mi nfo detected FAIL from
HDF procedure SDattrinfo attenpting
to read the attribute attribute.

get MODI Sdi mi nfo unable to retrieve
an attribute attribute for
di mensi on di nensi on. The arraynane
array has rank di nensions.

get MODI Sdi mi nfo detected FAIL from
HDF procedure SDgetdinid attenpting
to read the attribute attribute.

get MODI Sdi mi nfo detected FAIL from
HDF procedure SDreadattr attenpting
to read the attribute attribute.

get MODI Sdi mi nfo unable to read
| ocal array attribute w thout
out put buffer for attribute.

get MODI Sdi mi nfo detected FAIL from
HDF procedure SDendaccess
attenpting to read the attribute
attribute.

number types 3
(unsigned char), 7
(float128), 27 (unsigned
int64), 28 (int128), 30
(unsigned int128), 42
(charl6), 43 (unsigned
char 16), or any greater
than 512 (machine
specific, custom, or little
endian storage formats).

*n_elements is setto O if
any of the errors
associated with the
messages above occur.
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(continued)

Routine Error Message Description
get MODI Sdi m nfo | WARNI NG Vgroup groupnane contains Information about an
( GMDMI N) non-exi sting SDS object with SDS array structure that

reference id ref _id.

doesn't really exist has
been found in the
Vgroup data group
being accessed. While
this will not directly
prevent reading the
specified local array
attribute, it does identify
a probable defect in the
HDF file.

get MODI SECSi nf o
( GMECI N)

get MODI SECSi nfo can not conti nue
wi thout the n_elenents input.

get MODI SECSi nfo unabl e to access an
ECS netadata wi t hout the paraneter
nane input.

get MODI SECSi nfo unabl e to access

t he parmNane netadata wi thout the
nane of the global attribute it is
stored wthin.

get MODI SECSi nfo unabl e to access
t he parnmNane netadata from ECS
gl obal attribute PVLAttrNane

wi t hout the data type input.

get MODI SECSi nfo detected fails in
procedure MPVL20DL while attenpting
to retrieve paraneter parnmNane from
ECS gl obal attribute PVLAttr Nane.

get MODI SECSi nfo can not find the
par mMNane net adat a.

get MODI SECSi nfo found the val ue for
par amet er parnNane i s undefi ned.

get MODI SECSi nfo unabl e to access
t he parmNane netadata wi thout the
out put data buffer.

get MODI SECSi nf o found unknown ODL
val ue type val ueNode->itemtype for
paranmet er par nNane.

get MODI Sfi el ds
( GMFLDS)

get MODI Sfi el ds unable to access the
tabl ename table with a NULL file
MODFI LE structure.

get MODI Sfi el ds unable to access a
table without a table nanme input.
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(continued)

January 23, 1997

Routine Error Message Description
get MODI Sfi el ds get MODI Sfi el ds cannot find
(GMFLDS) t abl enane tabl e.

get MODI Sfields unable to find the
groupnane data group containing the
t abl ename tabl e.

searchMODI Sgroup fails to search
obj ect objectnane in group
groupnane because Vattach fails.

sear chMODI Sgroup unable to find the
speci fied Vgroup group groupnane.

get MODI Sfi el ds cannot find the
tabl enanme table in the groupnane
dat a group.

searchMODI Sgroup fails to obtain
obj ectnane's tag and reference
numnber .

get MODI Sfi el ds detected FAIL from
HDF procedure VSattach attenpting
to access the tabl enane table.

get MODI Sfi el ds detected FAIL from
HDF procedure VSgetfi el ds.

get MODI Sfi el ds detected FAIL
retrieving the data type string for
t he tabl enane tabl e using

Vf dat at ypes.

VFdat at ypes detected FAIL from HDF
routine Vfnfields.

VFdat at ypes det ected unrecogni zed
HDF nunber type.

M-API currently does not recognize number
types 3 (unsigned char), 7 (float128), 27
(unsigned int64), 28 (int128), 30 (unsigned
int128), 42 (char16), 43 (unsigned char 16), or
any greater than 512 (machine specific, custom,
or little endian storage formats).

get MODI Sfi el ds detected FAIL from
HDF procedure VSinquire.

This may be preceeded
by one of the following
two messages:

This may be preceeded
by the following
message:

The Vdata table could
not be found in the
specified Vgroup data
group.

A problem occurred with
retrieving information
about the number and
names of the table’s
fields.

This error message may
be preceeded by one of
the following two
messages:

A problem occurred with
retrieving information
about the number of
records in the table.
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(continued)

Routine Error Message Description
get MODI Sfi el ds get MODI Sfi el ds detected FAIL from A problem occurred with
( GMFLDS) HDF procedure VSinquire. retrieving information

get MODI Sfields unable to fit

tabl enanme table's <string | ength>
byte field nanes string into output
string of unknown |ength.

get MODI Sfields unable to fit the
tabl enanme table's <string | ength>
byte field nanes into *stringlen
byte output string.

get MODI Sfields unable to fit

tabl enanme table's data types string
into output string of unknown

| engt h.

get MODI Sfields unable to fit the
tabl enanme table's <string | ength>
byte data types into *stringlen
byte output string.

VFdat at ypes unable to fit data
types into output string.

ncgnfl ds out of nenory.

about the number of
records in the table.

*stringlen is set to O if
any of the errors
associated with the
messages above occur.

The length of the output
string fieldname was not
provided in the
parameter stringlen.

stringlen will return the
array length required to
hold the table’s field
names.

The length of the output
string data_type was not
provided in the
parameter stringlen.

This error message will
be preceeded by:

*stringlen will return the
array length required to
hold the table’s data
type string. If both the
field names and the data
types were requested,
the larger of the two
array lengths is
returned.

get MODI Sfil ei nfo
( GMFI N)

get MODI Sfil einfo detected FAIL from
HDF procedure SDattrinfo.

get MODI Sfileinfo detected FAIL from
HDF procedure SDreadattr.

get MODI St abl e
( GMTBL)

get MODI St abl e unabl e conti nue
wi t hout buffer size information.

get MODI St abl e unable to read from
the tablenane table with a NULL
file MODFILE structure.

get MODI St abl e unable to read froma
tabl e wi thout a table name input.

A location for buffsize
information was not
provided.
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(continued)

buf fer.

get MODI St abl e cannot find tabl enane
t abl e.

get MODI St abl e unable to find the
groupnane data group containing the
t abl ename tabl e.

searchMODI Sgroup fails to search
obj ect objectnane in group
groupnane because Vattach fails.

sear chMODI Sgroup unable to find the
speci fied Vgroup group groupnane.

get MODI St abl e cannot find the
tabl enanme table in the groupnane
dat a group.

searchMODI Sgroup fails to obtain
obj ectnane's tag and reference
numnber .

get MODI St abl e detected FAIL from
HDF procedure VSattach attenpting
to access the tabl enane table.

get MODI St abl e unabl e to read data
fromthe tabl enane table from
invalid table structure record
start.

get MODI St abl e unabl e to read data
fromthe tabl enane table from
invalid table structure | ocations.

get MODI St abl e detected FAIL from
HDF procedure VSsetfields
attenpting to read tabl enane table.

get MODI St abl e detected FAIL from
HDF procedure VSsizeof attenpting
to read tabl ename table.

get MODI St abl e detected FAIL from
HDF procedure VSseek attenpting to
read tabl enane table.

get MODI St abl e detected FAIL from
HDF procedure VSread attenpting to
read tabl enane table.

Routine Error Message Description
get MODI St abl e get MODI St abl e unable to read from
( GMTBL) the tabl enane table without a data

This may be preceeded
by one of the following
two messages:

This may be preceeded
by the following
message:

The Vdata table could
not be found in the
specified Vgroup data
group.

Either access to some
records or one or more
fields requested do not
exist in the table.

*buffsize is set to 0 if any
of the errors associated
with the messages
above occurs.
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(continued)

Routine Error Message Description
get MODI St abl e get MODI St abl e detected FAIL from Should this error occur,
( GMTBL) HDF procedure VSinquire. getMODIStable will still

get MODI St abl e unable to fit <out put
size> bytes of tablenane table's
data into a buffsize byte output
buf fer.

WARNI NG Vgr oup groupnane contains
non- exi st Vdata object with
reference id ref _id.

WARNI NG get MODI St abl e retri eved
dunmy record fromenpty table
t abl ename.

return MAPIOK
(because the data were
successfully retrieved)
and *buffsize is set
correctly.

getMODIStable will not
attempt to write to the
data output buffer, but it
will return the buffer
length (in bytes)
required to hold the
requested records from
the table.

Information about a
Vdata table that doesn't
really exist has been
found in the Vgroup
data group being
accessed. While this will
not directly prevent
reading the specified
Vdata table, it does
identify a probable
defect in the HDF file.

The record retrieved
from the table does not
contain geophysical
data. getMODIStable
returns MAPIOK (0),
however. This situation
can only occur if NO
geophysical data were
written into the table or
the single record in the
Vdata was not written
using M-API.

openMODI Sfile
( OPMFI L)

openMODI Sfile unable to access a
file without a filenane input.

openMODI Sfile unable to open file
filename w thout access nbde input.

openMODI Sfile unable to allocate
nmenory for a MODIS file structure
for file filenane.

openMODI Sfile unable to recogni ze
access type access to open file
fil ename.
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Routine

Error Message

Description

openMODI Sfile
(OPMFIL) (continued)

openMODI Sfile unable to find file
fil ename.

openMODI Sfile detected FAIL from
HDF procedure SDstart opening file
fil ename.

openMODI Sfile detected NULL from
HDF function SDIhandle fromid
accessing file fil enane.

openMODI Sfile unable to allocate
nmenory for the MODI'S fil enane
fil ename.

May be unable to open
the HDF file because it is
write-protected.

put MODI Sari nfo
( PMARI N)

January 23, 1997

put MODI Sarinfo unable to wite an
array attribute wthout an
attribute nane input.

put MODI Sarinfo unable to wite the
attribute array attribute w thout
data type information.

put MODI Sarinfo unable to wite the
attribute array attribute w thout
t he val ue buffer.

put MODI Sarinfo unable to wite the
attribute array attribute w thout
the nane of the array it is

associ ated with.

put MODI Sarinfo unable to wite
n_elenents attribute array
attribute val ues.

put MODI Sarinfo unable to wite the
attribute array attribute in a file
opened for read only.

put MODI Sari nfo cannot find array
arraynane.

put MODI Sari nfo unable to find the
groupnane data group containing the
arraynane array.

searchMODI Sgroup fails to search
obj ect objectnane in group
groupnane because Vattach fails.

sear chMODI Sgroup unable to find the
speci fied Vgroup group groupnane.

searchMODI Sgroup fails to obtain
obj ectnane's tag and reference
numnber .

No arrayname argument
was provided.

This may be preceeded
by one of the following
three messages:
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Routine

Error Message

Description

put MODI Sari nfo
( PMARI N)
(continued)

put MODI Sarinfo cannot find the
arraynane array in the groupnane
dat a group.

put MODI Sarinfo unable to wite the
attribute array attribute with a
size byte val ue.

put MODI Sarinfo unable to wite the
attribute array attribute of data
type data_type.

put MODI Sarinfo detected FAIL from
HDF procedure SDsel ect attenpting
to wite the attribute array
attribute.

put MODI Sarinfo detected FAIL from
HDF procedure SDsetattr attenpting
to wite the attribute array
attribute.

put MODI Sarinfo detected FAIL from
HDF procedure SDendaccess
attenpting to wite the attribute
array attribute

WARNI NG Vgr oup groupnane contains
non-exi sting SDS object with
reference id ref _id.

The SDS array structure
could not be found in
the specified Vgroup
data group.

Each HDF attribute is
limited to 32K of
memory.

Information about an
SDS array structure that
doesn't really exist has
been found in the
Vgroup data group
being accessed. While
this will not directly
prevent writing the
specified local array
attribute, it does identify
a probable defect in the
HDF file.

put MODI Sarr ay
(PMAR)

put MODI Sarray unable to wite to
the arraynane array with a NULL
file MODFILE structure.

put MODI Sarray unable to wite to an
array without an array nane input.

put MODI Sarray unable to wite to
the arraynane array w thout array
di mensi on i nput.

put MODI Sarray unable to wite to
the arraynane array wthout a data
buf fer.
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Routine

Error Message

Description

put MODI Sarr ay
( PMAR)
(conti nued)

put MODl Sarray unable to wite to
the arraynane array in file opened
for read only.

put MODI Sarray cannot find the
arraynane array.

put MODI Sarray cannot find the
arraynane array in the groupnane
dat a group.

put MODI Sarray unable to find the
groupnane data group containing the
arraynane array.

put MODI Sarray unable to wite data
toinvalid array structure
| ocations in the arraynane array.

SDS footprintOK detected FAIL from
HDF procedure SDgeti nfo.

Unabl e to access data at invalid
array structure locations “start[0]
start[r]”.

put MODI Sarray detected FAIL from
HDF procedure SDsel ect while
attenpting to wite to the
arraynane array.

put MODI Sarray detected FAIL from
HDF procedure SDgetinfo while
attenpting to wite to the
arraynane array.

put MODI Sarray detected FAIL from
HDF procedure SDwritedata while
attenpting to wite to the
arraynane array.

put MODI Sarray detected FAIL from
HDF procedure SDendaccess while
attenpting to wite to the
arraynane array.

This error message may
be preceeded by one of
the following two
messages:

put MODI Sdi mi nf o
( PMDMI N)

put MODI Sdi m nfo unable to wite an
di mension attribute without an
attribute nane input.

put MODI Sdi m nfo unable to wite the
attribute dimension attribute
wi t hout data type information.

put MODI Sdi m nfo unable to wite the
attribute dinmension attribute
wi t hout the val ue buffer.
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(conti nued)

Routine Error Message Description
put MODI Sdi mi nf o | put MODI Sdi mi nfo unable to wite the | Noarrayname argument
( PMDMI N) attribute dinension attribute was provided.

wi thout the name of the array it is
associ ated with.

put MODI Sdi mi nfo unable to wite
n_elenents attribute dinension
attribute val ues.

put MODI Sdi mi nfo unable to wite the
attribute dimension attribute in a
file opened for read only.

put MODI Sdi m nfo cannot find array
arraynane.

put MODI Sdi mi nfo unable to find the
groupnane data group containing the
arraynane array.

searchMODI Sgroup fails to search
obj ect obj ectnane in group
groupnane because Vattach fails.

sear chMODI Sgroup unable to find the
speci fied Vgroup group groupnane.

searchMODI Sgroup fails to obtain
obj ectnane's tag and reference
numnber .

put MODI Sdi m nfo cannot find the
arraynane array in the groupnane
dat a group.

put MODI Sdi mi nfo unable to wite the
attribute dimension attribute with
a size byte val ue.

put MODI Sdi mi nfo unable to wite the
attribute dimension attribute of
data type data_ type.

put MODI Sdi m nfo detected FAIL from
HDF procedure SDsel ect attenpting
to wite the attribute dinension
attribute.

put MODI Sdi m nfo detected FAIL from
HDF procedure SDgetinfo attenpting
to wite the attribute dinension
attribute.

put MODI Sdi m nfo detected FAIL from
HDF procedure SDsel ect attenpting
to wite the attribute dinension
attribute.

This may be preceeded
by one of the following
three messages:

The SDS array structure
could not be found in
the specified Vgroup
data group.

Each HDF attribute is
limited to 32K of
memory.
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(conti nued)

Routine Error Message Description
put MODI Sdi mi nf o | put MODI Sdi mi nfo unable to wite the
( PMDMI N) attribute attribute to non-existing

di mensi on di mensi on of the
arraynane array.

put MODI Sdi m nfo detected FAIL from
HDF procedure SDgetdinid attenpting
to wite the attribute di nension
attribute.

put MODI Sdi m nfo detected FAIL from
HDF procedure SDsetattr attenpting
to wite the attribute di nension
attribute.

put MODI Sdi m nfo detected FAIL from
HDF procedure SDendaccess
attenpting to wite the attribute
di nension attribute.

WARNI NG Vgr oup groupnane contains
non-exi sting SDS object with
reference id ref _id.

Information about an
SDS array structure that
doesn't really exist has
been found in the
Vgroup data group
being accessed. While
this will not directly
prevent writing the
specified local
dimension attribute, it
does identify a probable
defect in the HDF file.

put MODI Sdi mname
( PMDNAM)

January 23, 1997

put MODI Sdi mmane unabl e to nane a
di mensi on wit hout a di nensi on nane
i nput .

put MODI Sdi mmane unabl e to nane a
di mensi on di rmane wit hout the nane
of array the dinension is

associ ated with.

put MODI Sdi mmane unabl e to nane a
di mensi on di mmane in the arraynane
array with an invalid MODIS file
structure input.

put MODI Sdi mmane unabl e to nane a
di rension dimmane in a file opened

for read only.
put MODI Sdi mane detected MFAIL from
M APl internal function

get MODI Sarrayid while attenpting to
name a di mensi on di mane in the
arraynane array.
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Routine

Error Message

Description

put MODI Sdi mname
( PMDNAM)
(conti nued)

put MODI Sdi mane unabl e to nane a
non- exi sting di nensi on di nensi on
di marne.

put MODI Sdi mane detected FAIL from
HDF procedure SDgetdinid attenpting
to nane a di mensi on di mane.

put MODI Sdi mane detected FAIL from
HDF procedure SDdi mi nfo attenpting
to nane a di mensi on di mane.

WARNI NG put MODI Sdi nrmane det ect ed
nattrs attributes currently
attached to the dinension. Nam ng
t he di nensi on di mensi on of the
arraynane array di manme will |ose
those attributes.

put MODI Sdi mane detected FAIL from
HDF procedure SDset di mane
attenpting to nane a di nension

di mare.

put MODI Sfil einfo
( PMFI N)

put MODI Sfil ei nfo unabl e conti nue
with enpty input.

put MODI Sfileinfo unable to store
n_el enents attribute gl obal
attribute val ues.

put MODI Sfileinfo unable to wite
netadata in file opened for read
only.

put MODI Sfileinfo unable to identify
data type “data_type”.

put MODI Sfileinfo unable to wite
attribute metadata with a size byte
val ue.

put MODI Sfileinfo detected FAIL from
HDF procedure SDsetattr.

put MODI St abl e
( PMTBL)

put MODI St abl e unable to wite to
the tabl enane table with a NULL
file MODFILE structure.

put MODI St abl e unable to wite to a
table wi thout an table nane input.

put MODI St abl e unable to wite to
the tabl enane table w thout table
di mensi on i nput.
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(conti nued)

buf fer.

put MODI St abl e unable to wite to
the tabl enane table in file opened
for read only.

put MODI St abl e cannot find the
t abl ename tabl e.

put MODI St abl e cannot find the
tabl enanme table in the groupnane
dat a group.

put MODI St abl e unable to find the
groupnane data group containing the
t abl ename tabl e.

put MODI St abl e detected FAIL from
HDF procedure Vattach while
attenpting to wite to the

t abl ename tabl e.

put MODI St abl e detected FAIL from
HDF procedure VSattach while
attenpting to wite to the

t abl ename tabl e.

put MODI St abl e detected FAIL from
HDF procedure VSinquire while
attenpting to wite to the

t abl ename tabl e.

put MODI St abl e unabl e to pl ace

dat asi ze bytes of data into recno
record size byte records in

t abl ename tabl e.

put MODI St abl e unable to wite data
to table tablenane to invalid table
structure record start.

put MODI St abl e detected FAIL from
HDF procedure VSseek while
attenpting to wite to the

t abl ename tabl e.

put MODI St abl e detected FAIL from
HDF procedure VSwite while
attenpting to wite to the

t abl ename tabl e.

Routine Error Message Description
put MODI St abl e put MODI St abl e unable to wite to
( PMTBL) the tabl enane table without a data

The start location mu
be contiguous to the
location of records
already in the table.

st
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Routine Error Message Description
put MODI St abl e put MODI St abl e detected FAIL from M | The first record has
( PMTBL) APl procedure set Vhasdata while successfully been

attenpting to wite to the
t abl enane tabl e.

Sometimes it is necessary to read from the table
structure before writing to it. The following two
error messages may occur only in these
circumstances:

put MODI St abl e nmenory al | ocati on
failure while attenpting to wite
to the tabl enane table.

put MODI St abl e detected FAIL from
HDF procedure VSread while
attenpting to wite to the

t abl ename tabl e.

put MODI St abl e nmenory al | ocati on
failure while attenpting to wite
to the tabl enane table.

put MODI St abl e detected FAIL from
HDF procedure VSread while
attenpting to wite to the

t abl ename tabl e.

written to the table,
however M-API was
unable to write an
associated attribute into
the file. This will cause a
subsequent write to the
table appending
additional records to
inadvertantly overwrite
this first one.

subst r MODI SECSi nf d
( SMECI N)

subst r MODI SECSi nfo unable to
continue wi thout char_val ue input.

subst r MODI SECSi nfo unable to
continue without n_strings input.

subst r MODI SECSi nfo unable to
continue wi thout substr pointer
array.

subst r MODI SECSi nfo unable to
continue with invalid n_elenents
n_el enents.

subst r MODI SECSi nfo unable to fit
loc_n_strings substrings into
*n_strings pointers substr array.

subst r MODI SECSi nf o det ected MFAIL
from MAPI procedure parse_string
attenpting to parse the char_val ue
char _val ue.
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APPENDIX F: EXAMPLES OF MODIS DATA PRODUCT FILE DEFINITION

Version: V1

Revision: 7

Date: 24 April 1996

Product Identifier: MOD.AM1.V1.snow.L2, MOD10 L2

Description:

Snow cover data product generated for granules of MODIS L1B data.

Product consists of an HDF file of a two SDSs and metadata. One SDS is the snow data as coded integers
of algorithm results. The other SDS is the mandatory 1km Data Samples Per Line.

Contents:
SDS: Snow_Cover

1km Data Samples Per Line

Global Metadata:
Name:
CoreMetadata.0

Type:
HDF-STRING

This string will contain the following PVL fields:

ANCILLARYINPUTPOINTER
AUTOMATICQUALITYFLAG
EASTBOUNDINGCOORDINATE
EXCLUSIONGRINGFLAG
GRANULENUMBER
GRANULEPOINTER
GRINGPOINTLATITUDE
GRINGPOINTLONGITUDE
GRINGPOINTSEQUENCENO
INPUTPOINTER

LONGNAME
MODISPRODUCTFILENAME
NORTHBOUNDINGCOORDINATE
OPERATIONALQUALITYFLAG
OPERATIONMODE
ORBITNUMBER
PROCESSINGDATETIME

PROCESSINGHISTORYPOINTER
QAPERCENTINTERPOLATEDDATA

QAPERCENTMISSINGDATA

QAPERCENTOUTOFBOUNDSDATA

QUALITYFLAGEXPLANATION
RANGEBEGINNINGDATETIME
RANGEENDINGDATETIME
REPROCESSINGACTUAL
REPROCESSINGPLANNED

SCIENCEQUALITYFLAG
SHORTNAME
SIZEMBECSDATAGRANULE
SOUTHBOUNDINGCOORDINATE
SPSOPARAMETERS
WESTBOUNDINGCOORDINATE

ECS-STRING
ECS-STRING
ECS-DOUBLE
ECS-STRING
ECS-INTEGER
ECS-STRING
ECS-DOUBLE
ECS-DOUBLE
ECS-INTEGER
ECS-STRING
ECS-STRING
ECS-STRING
ECS-DOUBLE
ECS-STRING
ECS-STRING
ECS-INTEGER
ECS-STRING
ECS-STRING
ECS-INTEGER
ECS-INTEGER
ECS-INTEGER
ECS-STRING
ECS-STRING
ECS-STRING
ECS-STRING
ECS-STRING

ECS-STRING
ECS-STRING
ECS-INTEGER
ECS-DOUBLE
ECS-STRING
ECS-DOUBLE

Num_Val:
1

FREE_RANGE

I Nl el el

FREE_RANGE

TRPRPRRPPRERRRPRPR

FREE

ANGE

N

PN PR R

Source:
SDPtk

Code
Code
Input
Input
Input
Code
Input
Input
Input
Code
Code
Code
Input
Code
Input
Input
Code
Code
Code
Code
Code
Code
Input
Input
Code
Code

Code
Code
Code
Input
Code
Input

Value:
Variable

Variable
Variable
Variable
"N"
Variable
Variable
Variable
Variable
Variable
Variable
"Snow Cover"
Variable
Variable

Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable

"not being investigated'

"processed once"
"no further update is

anticipated"”

"MOD10_L2"
Variable
Variable

"3020"
Variable

"not being investigated!

Figure F-1. MODIS Data Product File Definition Examples
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Global Metadata:
Name: Type: Num_val: Source: Value:
ProductMetadata.0 HDF-STRING 1 SDPtk Variable
This string will contain the following PVL fields:
ALGORITHMPACKAGEACCEPTANCEDATE ECS-STRING 1 Code "1997-01-01"
ALGORITHMPACKAGEMATURITYCODE ECS-STRING 1 Code "pre-launch"
ALGORITHMPACKAGENAME ECS-STRING 1 Code "MOD10Vv1"
ALGORITHMPACKAGEVERSION ECS-STRING 1 Code "version 1"
INSTRUMENTNAME ECS-STRING 1 Code "Moderate-Resolution
Imaging
SpectroRadiometer"
PLATFORMSHORTNAME ECS-STRING 1 Code "EOS AM1"
PROCESSINGCENTER ECS-STRING 1 Code "GSFC"
Number of Instrument Scans HDF-uint16 1 Input Variable

SDS Definition
SDS Name: Snow_Cover

Description:

Snow cover extent as identified by the algorithm for every pixel in the granule. Coded

values are; 200=snow, 100= not snow, 1=no decision, 0=fill, i.e. no input data.

Data conversions:

file data = (value * scale_factor) + add_offset value = (file data -add_offset)/scale_factor

Data Lines

(Data Lines, Maximum Number of Data Samples Per Line)

Maximum Number of Data Samples Per Line

Number Type: “unit8”
Rank: 2
Dimension sizes:
Dimension names: DimensionO:
Dimensionl:

SDS Metadata:

Name:

add_offset

add_offset_err

calibrated_nt

long_name

scale_factor

scale_factor_err

units

valid_range

_Fillvalue

Data Lines

Maximum Number of Data Samples Per Line
Nadir Data Resolution
Number_of_pixels_processed
Total_snow_pixels
Total_not_snow_pixels

Type:
HDF-float64
HDF-float64

HDF-int32
HDF-STRING
HDF-float64
HDF-float64
HDF-STRING
HDF-uint8
HDF-unit8
HDF-uint16
HDF-uint16
HDF-STRING
int32
int32
int32

Num_val: Source:
code
code
code
code
code
code
code
code
code
code
code
code
code
code
code

P PR RPRPRRPNRRPRPREREREREPR

Value:
-127.0
0.0
24
"Snow_covered_land"
1.0
0.0
"N/A"
1,254
0
Variable
Variable
"500 m"
Variable
Variable
Variable

Figure F-1. MODIS Data Product File Definition Examples (Continued)
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SDS Metadata:

Name: Type: Num_val: Source: Value:
Area_show int32 1 code Variable (km”2)
Area_not_snow int32 1 code Variable (km”2)
Percentage_snow intl6 1 code Variable (%)
Percentage_not_snow int16 1 code Variable (%)
Above_range_NDSI int32 1 code Variable
Below_range_NDSI int32 1 code Variable
Division_by_zero int32 1 code Variable
Out_of _range_input int32 1 code Variable
No_decision int32 1 code Variable
Solar_zenith>=85 int32 1 code Variable
Cloud_obscured int32 1 code Variable
QA _overall string 1 code Variable

SDS Definition
SDS Name: nLw_443

Description: 1km Data Samples Per 1km Data Line in this MODIS Granule

Number Type:
Rank:

Dimension sizes:
Dimension names:

“int32”

1

(1km data lines contained in this granule)

Dimension0:  1km Data Lines contained in this granule

SDS Metadata:
Name:
long_name

Per 1km Data Line in this MODIS Granule
units

valid_range

_Fillvalue

Data Lines

Maximum Number of Data Samples Per
Line

Nadir Data Resolution

Type: Num_val: Source: Value:
HDF-STRING 1 code "1km Data Samples”
HDF-STRING 1 code "1km Data Samples”

HDF-uint8 2 code 0,1354
HDF-unit8 1 code -1
HDF-uint16 1 code Variable
HDF-uint16 1 code Variable
HDF-STRING 1 code "1km"

Figure F-1. MODIS Data Product File Definition Examples (Continued)
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